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SYMPOSIUM ON THE CHILD’S MOUTH 


FOREWORD 


JULIUS B. RICHMOND, M.D. 


Consulting Editor 


The mouth is of concern to the pedi- 
atrician from a nutritional, social, psychological, cosmetic and general 
health point of view. In spite of its significance, however, medical—and 
pediatric—training includes relatively little instruction concerning the 
mouth. Perhaps this has been due in part to our delegation of most 
of the responsibility for such care to our dental colleagues. We are 
indebted to our dental colleagues for their participation in this volume. 

Although each of the clinics of this volume deals with a specific 
aspect of the child’s mouth, a theme running throughout is the concern 
for the total health of the child. Particularly significant is the emphasis 
on the relationship of the growth and development of the mouth to 
that of the entire organism. The implications of this newer knowledge 
for the clinical management of the child with cleft lip and/or palate, 
with orthodontic problems or other oral lesions are emphasized by 
various authors. 

Symbolically we invest the mouth with great significance from the 
time of birth. The early period of life is often referred to psycho- 
logically as the “oral” period. Psychological difficulties often find 
expression through altered oral function. Thus thumb and finger suck- 
ing, disorders of speech, ticlike movements of tongue and lips, and 
abnormalities in eating habits are all examples of the association of oral 
function with psychological development. 

The mouth has many relationships to general health. Although we 
no longer hold to theories of “focal infection,” we do recognize the 
significance of oral infection to general health. Great advances have 
been realized in the control of dental caries in recent years. The com- 
mon oral infections are now more clearly classifiable. 

Because of the relationship of oral health to general health, it is 
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helpful for the physician to have a full understanding of the child’s 
mouth. It is with this objective that this volume is presented. The 
editor wishes to take this opportunity to express to the participants 
his appreciation for their resourcefulness and breadth of view in the 
presentations they have submitted. It has also been a pleasure to work 
with the publishers, who have been most cooperative in planning and 
producing this volume. 


Syracuse Memorial Hospital 
Syracuse 10, New York 
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THE MOUTH OF THE 
NEWBORN 


ARTHUR H. PARMELEE, SR., M.D. 


The mouth of the newborn deserves 
attention for several reasons. Many of its normal characteristics are 
unique for this age period and in themselves of interest. In addition, 
careful examination may reveal abnormal conditions such as congenital 
malformations of varying degrees of severity and importance, and evi- 
dence of infection or birth injury. These items will be discussed in the 
order mentioned. 


NORMAL CHARACTERISTICS 


Many of these are of interest because they reflect the particular stage 
of anatomical development at the time of birth. To some extent they 
also reflect fetal environment and prenatal or natal experiences and are 
therefore of clinical value. They are unique to this period and are 
transitory because of the natural processes of growth and postnatal 
experiences. Knowledge of these normal peculiarities is essential to 
recognition of the abnormal. 

The lip margins show a sharp line of demarcation at the junction of 
the skin and mucous membrane. The somewhat wrinkled and slightly 
elevated moist, glistening, red to mildly purplish mucosa ends abruptly 
at its junction with the smooth pink skin which covers the outer third 
of the visible lip surface. A few days after birth the mucous membrane 
presents a superficially furrowed appearance, the surface becomes dry, 
and soon the outer layer of cornified epithelium gradually separates 
from the underlying mucosa in the form of crusts or plaques. These are 
known as sucking calluses. They are seen mostly on the central portions 
of the lips. As they are shed, new ones are formed, and the process 
often persists for a few weeks. 
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The alveolar ridges of the mandible and maxilla vary considerably in 
their appearance. Usually the compartments for the individual tooth 
buds can be seen in the gums in regular arrangement. Frequently there 
is on the free margin a thin, membranous fringelike tissue with a ser- 
rated edge extending in some instances as much as 1 mm. above the 
firm tissue of the alveolar ridge. This persists for only a few weeks. Not 
infrequently, small, firm, white epithelial pearls or inclusion cysts are 
found on or near the gum margins. These may persist for several weeks 
or a few months, but are eventually shed. Parents frequently mistake 
them for teeth. A much more common site for these epithelial pearls 
is the roof of the mouth, where they occur with great frequency. Here 
they are pinhead-sized or smaller white bodies often in groups arranged 
on either side of the median raphe at or near the junction of the hard 
with the soft palate. They persist only a few weeks. In this site they 
are known as Epstein’s pearls or Bohn’s pearls. 

Rarely infants are born with teeth. Usually there are two in the 
position of the lower central incisors; occasionally there is only one. 
These teeth are, as a rule, loosely attached to the gum margin and often 
spontaneously shed within a few days after birth. They are super- 
numerary teeth, since in due time the true deciduous teeth erupt as 
usual. Rarely one or two true, firmly fixed deciduous teeth will be seen 
at birth. 

A varying degree of malocclusion is commonly seen in the newborn. 
This is associated with an asymmetrical appearance of the face and is 
due to molding caused by intrauterine posture. The head held, for 
example, in a fixed position of lateral flexion with the shoulder pressed 
into the fossa below and posterior to the ear causes the mandible to be 
pushed toward the opposite side. This causes the face to have a lop- 
sided appearance and leaves a deep fossa in the soft tissues of the neck 
from the shoulder compression and frequently varying degrees of mal- 
occlusion of the alveolar ridges. When the mandible is brought in con- 
tact with the maxilla on the side of the shoulder pressure, there will 
be an appreciable gap between the upper and lower alveolar processes 
on the opposite side. It is more frequent in infants of primiparous 
than of multiparous mothers. An inadequacy of maternal calcium 
metabolism and consequent increased pliability of fetal bones is said 
to increase the probability of its occurrence. Such malocclusion, in some 
instances, causes mild and temporary interference with nursing, but 
is of no clinical importance and corrects itself within a few weeks. 

The frenum of the upper lip (frenum labialis superior) is in some 
instances prominent and thick, and often there is an associated, rather 
deep notch in the alveolar ridge of the maxilla. This frenum is a con- 
tinuation of the fibrous median raphe of the hard palate. It needs no 
treatment. 
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A frenulum linguae is a common finding. It varies greatly in degree 
and extent of development; it may be merely a thin vilamentous mem- 
brane or may be thick and fibrous; also it may extend barely halfway 
along the under surface of the tongue or the entire length to the tip. 
Occasionally a heavy fibrous frenulum that extends to the tip of the 
tongue will interfere with free protrusion of the tongue and produce a 
visible notch at the tip (tonguetie). Only rarely does it interfere with 
function. Nursing seems sometimes to be difficult for a short time, but 
always the infant soon learns to compensate for whatever handicap it 
may be responsible for. Specialists in the field of speech find little evi- 
dence to substantiate a common belief that lisping or other defects of 
enunciation result from tonguetie. Certainly it is not a serious defect 
and requires no immediate correction. The practice of clipping a frenu- 
lum linguae at birth, common in former years is, fortunately, no longer 
in favor and is definitely contraindicated, since it establishes a pathway 
for possible bacterial infection. Bilateral infection of the submaxillary 
salivary glands followed this procedure in one infant under my care. 
The frenulum can be clipped at a later date (eight to ten months) 
easily and safely if it seems indicated. Often the parents feel relieved 
when it is done. 

Pterygoid ulcers (Bednar’s aphthae), seen frequently in the past, are 
now only occasionally observed. They present as elongated, oval-shaped 
grayish patches 8 to 10 by 3 to 4 mm. in diameter, on either side of the 
midline of the hard palate just anterior to its junction with the soft 
palate. They are superficial traumatic abrasions of the mucous mem- 
brane resulting from attempts to clear the mouth of foreign material 
at the time of birth. A gauze sponge rubbed across the mucous mem- 
brane where it is stretched tautly over the pterygoid processes tears off 
the superficial mucosa, leaving a denuded area over which a grayish 
necrotic membrane soon forms. These ulcers are almost always benign 
and heal rapidly, but troublesome infections have been known to result 
in rare instances. 

Trauma to the oral and pharyngeal mucosa may also result from 
resuscitation procedures such as suction of the pharynx by bulb or 
catheter when awkwardly done, or by inexpert use of the tracheal 
catheter. 

Petechial hemorrhages are occasionally seen in the palate of a normal 
newborn within a few hours after birth. These are probably the result 
of passive congestion during birth and rhexis of the thin-walled 
capillaries. 

A word should be said about visualization of the pharynx. Attempts 
to depress the tongue with a tongue blade result in strong reflex eleva- 
tion of the tongue, shutting off completely a view of the pharynx. Of 
course, by forcing the tongue blade farther back, the infant may be 
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made to gag, but he also struggles and a good visualization is difficult. A 
good view of the anterior mouth cavity can be obtained without a 
tongue blade and by patiently waiting for t' e baby to cry, and adequate 
view of the pharynx can be had without the use of a tongue depressor. 
Good lighting is essential, and daylight is preferable to artificial light. 


CONGENITAL MALFORMATIONS 


The most common congenital malformation of the mouth is cleft 
palate and cleft lip (harelip). These defects are usually associated, 
though one may occur without the other. In some instances the cleft 
of the palate involves only the soft palate. Only the uvula is cleft in 
some (bifid uvula). In others failure of closure may leave a defect only 
a few millimeters in length in either the hard or soft palate. The fact 
that these minor defects occur emphasizes the necessity of a thorough 
examination of the mouth of the newborn to avoid subsequent embar- 
rassment when symptoms call attention to their presence. 

Infants with cleft palate usually require special feeding procedures. 
Gavage feeding is frequently necessary for a while, or dropper feedings 
may be successfully used. Later, specialiy constructed nipples can be 
used. This subject is covered in more detail elsewhere in this symposium. 

Micrognathia due to congenital failure of normal development of the 
mandible may be associated with cleft palate and sometimes other 
anomalies of the nasopharynx. When this rare anomaly occurs, there 
is marked malocclusion of the alveolar ridges of mandible and maxilla 
in their anterior portions; the tongue is too large for the space provided 
in the underdeveloped mandible and is forced backward into the 
pharynx, where it obstructs the air passages and interferes with breath- 
ing and swallowing. This is known as the Pierre Robin syndrome. These 
infants usually require emergency care to make adequate respiration 
possible.* This may be done by anchoring the tongue by means of a 
suture to hold it forward. Various devices have been used to pull the 
mandible forward. 

Micrognathia or hypoplasia of the mandible of various degrees of 
severity occurs frequently without associated cleft palate. Most of these 
are not true congenital malformations, but result from intrauterine 
posture of such a nature that pressure against the chin interferes with 
development of the mandible. For example, the head may be sharply 
flexed so that the chin is held firmly against the sternum during the 
latter weeks of intrauterine life. Usually this condition of hypoplasia 
is of relatively mild degree and does not seriously interfere with breath- 
ing or swallowing. In a few instances it is severe enough to demand 


* More detailed discussion of the management of this syndrome is presented on 
page 1011. 
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the same emergency treatment as in the case of the Pierre Robin 
syndrome. 

Ranula is a rare condition characterized by a swelling of the tissues 
in the floor of the mouth which lifts the tongue upward and forward 
until it fills the mouth and is displaced forward and laterally. Cysts of 
the sublingual salivary glands are the cause in the majority of reported 
cases, but a lymphangioma has been found to be causative in some. 
Aspiration or incision for drainage of the cysts may be necessary as an 
emergency measure, since respiration may be seriously interfered with. 
Surgical excision of the cysts is necessary later. 

Mucus cysts are occasionally seen on the labial, gingival or buccal 
mucosa. They are pea-sized or smaller, glistening, thin-walled cysts due 
to occlusion of the ducts of mucous glands. They are benign and require 
no treatment. They usually disappear spontaneously within a few 
months. 


INFECTIONS 


The most common infection of the mouth is thrush. It is caused by 
a yeastlike fungus, Candida (Monilia) albicans. Clinically, it manifests 
itself by the presence of numerous small patches of dull white exudate 
on the tongue and mucous membranes of the oral cavity. They resemble 
fine flocculent milk curds, but cling tenaciously to the mucosa and 
cannot be easily dislodged. The buccal, labial and gingival mucosae 
and the tongue and palate are often simultaneously involved, but 
extension to the pharynx is not uncommon. Involvement of the trachea 
and bronchi and even of the lungs has been noted in rare instances. 
In cases of pulmonary extension there is evidence to indicate that 
secondary infections with pyogenic bacteria may be largely responsible 
for the pneumonitis, at least in some instances. 

The presence of thrush is usually not noted until the end of the 
first week or later. The symptoms are mild in most instances or may be 
lacking entirely. The infant may show some difficulty in nursing and 
be irritable, but otherwise seem normal. The clinical course is usually 
short and uneventful when properly treated. Even without treatment 
the infection tends to clear spontaneously in many instances, but the 
course is longer. 

Treatment. The active treatment of the usual case of thrush is rela- 
tively simple. A popular form of treatment in recent years has been 
application of a 1 per cent aqueous solution of gentian violet by means 
of a cotton swab to the affected areas of the mouth one or more times 
daily. Probably one application daily is preferable, since the medication 
has a drying effect and too vigorous treatment injures the mucosa. 
This interferes with healing and has on occasion led to extension of 








852 THE MOUTH OF THE NEWBORN 


the fungus infection. Also the danger of secondary invasion with pyo- 
genic bacteria is increased. A popular method of treatment before 
gentian violet came into vogue was the application of a 25 per cent 
solution of sodium biborate (Borax) in glycerin. This has been so 
completely satisfactory in my hands that I have never used any other 
form of medication. A pledget of absorbent cotton saturated with the 
solution is gently applied to the mucous membranes of the mouth 
three to four times daily. It is seldom necessary to continue treatment 
more than 48 or 72 hours. 

Recently fungistatic antibiotic preparations have been available. I 
have had no experience with them. 

Control of an epidemic of thrush once it gets started in a newborn 
nursery is considerably more difficult than the management of indi- 
vidual cases. If a mother has a vaginal infection with Candida albicans, 
her infant may be infected during its birth or later from its contacts 
with her. Other infants may be infected through contact with con- 
taminated nipples or hands. Isolation of infected infants and careful 
scrutiny of every step in nursery technique for a possible break are neces- 
sary in order to reveal the source and control the outbreak. 

Other infections of the mouth cavity are rare under present methods 
of newborn care. Infections of the salivary glands still are seen occa- 
sionally.* Direct extension from the mouth by way of the secretory duct 
is the probable cause. Either the parotid or the submaxillary glands 
may be involved. The infection is usually unilateral, but may be bilat- 
eral, especially in the case of the submaxillary glands. The symptoms 
are swelling, redness and induration followed by suppuration in a short 
time unless recognized early and adequately treated with effective anti- 
biotics. When suppuration occurs, pus may drain through the secre- 
tory duct; this drainage may be adequate, or incision of the gland may 
be necessary. The prognosis under proper treatment is good, but sepsis 
may occur. 

Tooth bud infections are extremely rare. Since this disease does still 
occur and since the symptoms of onset and clinical course are so uni- 
form that recognition and early institution of therapy ought to be the 
tule, it deserves brief discussion. There is first swelling, redness and 
induration of the upper lip on one side; this soon involves the cheek 
and the tissues around the nose and the eye. Inspection of the mouth 
reveals a swelling of the alveolar ridge of the maxilla on the affected 
side. Within 24 hours or less an abscess forms which soon ruptures. 
Often the crown of a deciduous tooth, usually the first molar, is ex- 
tracted along with the discharging pus. In most cases there is also 
purulent drainage from the nose due to free pus in the maxillary sinus 
draining through its natural opening. These infants are extremely ill as 


* See the clinic by Dr. John A. Bigler (p. 933) for more detailed discussion. 








ARTHUR H. PARMELEE, SR. 853 


a tule, and before effective drug therapy was available the mortality was 
50 per cent. Those coming to autopsy showed osteomyelitis of the 
maxilla, while in those who survived the clinical course was that of 
chronic osteomyelitis. Tie infection of the tooth bud is probably 
primary and invasion of the antrums secondary. Evidence has been 
presented indicating the possibility of primary infection of the antrum 
with subsequent infection of the tooth bud. However, the involvement 
of the tooth bud at the onset of the disease in each case plus the fact 
that infections of tooth buds of the lower jaw have also been reported 
makes primary involvement of the tooth bud seem much more probable. 


BIRTH INJURIES 


The newborn seldom sustains serious direct injury to the mouth 
during birth. But injury to peripheral nerves or the brain may disturb 
its appearance and its functions. 

Facial paralysis due to injury of the seventh nerve causes distortion 
of the mouth and interferes with sucking. Fortunately this paralysis is 
almost always of short duration and the infant’s health does not suffer 
from it. In the rare cases of permanent facial paralysis asymmetry, mal- 
occlusion, drooling and interference with swallowing and with speech 
result. 

Paralysis of the vocal cords and, in rare instances, of the pharyngeal 
muscles results from birth injury to the recurrent laryngeal nerve. 
Aphonia and/or difficulty in swallowing are the symptoms. When the 
gag reflex is impaired, there is danger of aspiration pneumonia. Here 
too the paralysis is usually transitory, but since it may persist for two 
or three weeks, the consequences associated with aspiration may be 
serious. -- 

Paralysis due to brain injury or congenital defects of the brain rarely 
affects the mouth. However, paralysis of the pharyngeal muscles may 
in rare instances result from brain injury at birth. In such cases the 
paralysis is usually permanent. 

Severe and persistent trismus due to brain injury or brain defect is 
another rare condition. I have seen only a few instances, and in each it 
was associated with other evidences of severe brain damage. Autopsies 
performed on three of these showed intraventricular hemorrhage in 
two and severe hydrocephalus in one. 
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EXAMINATION OF THE 
MOUTH 


RALPH E. MC DONALD, D.D.S. 


Kt is not uncommon for the physician 
to be the first one to have an opportunity to examine the child’s mouth. 
Though the dentist recommends that the child be examined at least 
by the age of two and a half to three years, often the parents do not 
follow this advice, and unless some abnormality is noticed, or the child 
has an accident, the first dental appointment is often delayed. 

Dental caries and many oral anomalies are evident early in the child’s 
life, and the physician in his routine oral examination of the child can 
often detect deviations from normal and refer the child to the dentist 
for treatment. 

In the examination of the child’s mouth the soft tissues, particularly 
the gingival tissues, should be carefully observed, since they often show 
the first deviation from oral or systemic health of the child. 


GINGIVITIS 


It has been estimated that approximately 30 per cent of young adults 
have diseases of the periodontium which started during childhood or 
adolescence. Though it is true that a severe gingivitis is rather rare in 
children, except when it accompanies a systemic disturbance, a mild 
type of gingivitis or inflammation of the superficial part of the perio- 
dontal tissue which surrounds the cervical portion of the teeth is com- 
mon. Though it is seen so frequently that many minimize its signifi- 
cance, the physician and dentist should constantly look for this type 
of gingivitis in the routine examination and attempt to classify the 
abnormality as to cause, type and treatment. 


From the Department of Pedodontics, Indiana University School of Dentistry, 
Indianapolis. 
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The gingivitis most often seen in the child is caused by a lack of 
oral hygiene and by the accumulation of food debris, calcareous deposits 
or other local traumatic and toxic agents between and around the necks 
of the teeth. Since it is usually a mild progressive inflammation and 
there is seldom any pain associated with it, there is a tendency for the 
patient to ignore it. The inflammation is usually confined to isolated 
areas of the mouth and affects only the free margin of the gingiva. If 
the local irritants are not removed and a proper toothbrushing regimen 
followed, the underlying alveolar bone may begin to break down and 
a periodontitis may result. The degree of severity of the gingivitis is 
no doubt related to the general health of the child and influences the 
general destruction of the supporting tissues. 


VINCENT’S INFECTION (ACUTE NECROTIZING GINGIVITIS) 


This has been described as an acute inflammatory disease or infec- 
tion of the gingival borders, the crest of the interdental papilla and 





Fig. 1. Oral Vincent’s infection in which a gray necrotic membrane is evident on 
the margin of the enlarged, painful interdental papilla. Vincent’s infection in the child 
is seldom seen and should not be hastily diagnosed. 


sometimes the tonsils and palate. Though it is frequently seen in young 
adults, it is rarely seen in children. It is characterized by the formation 
of a gray necrotic membrane and small ulcers which are localized upon 
a painful hyperemic gingiva (Fig. 1). The necrotic membrane may be 
easily removed, leaving an exposed, raw surface. The temperature fre- 
quently will rise to 102° F. or above, and the child will experience 
general malaise. There is a characteristic fetid odor. The acute stage of 
the infection responds dramatically, usually within 48 hours, to a 
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thorough cleansing of the mouth and the use of oxidizing sprays and 
mouth rinses. 

It cannot be emphasized too strongly that Vincent’s infection is 
extremely rare in the child. In the author’s experience it has never been 
observed in the preschool child and only occasionally in a child under 
nine years of age. One should guard against making a hasty diagnosis 
of Vincent’s infection. Occasionally what first appears to be Vincent's 
is, instead, an oral manifestation of a more severe systemic disturbance. 
Not infrequently oral changes associated with Hand-Schiiller-Christian 
and Letterer-Siwe disease have, in the early stages, been inadvertently 
diagnosed as Vincent’s infection. 


ACUTE HERPETIC GINGIVOSTOMATITIS 


This is a stomatitis usually limited to infants and young children. 
It is caused by the herpes virus, which attacks the epithelial cells. The 
clinical course somewhat resembles that of Vincent’s infection, and 
it is frequently incorrectly diagnosed as such. 

The gingiva is fiery red and painful and has a tendency to bleed 
when touched. There is an absence of the gray necrotic membrane 
characteristic of Vincent’s infection, and the mouth may be extremely 
clean and free of debris. 

Rather well defined ulcers, 2 to 3 mm. in diameter, can be seen on 
the lips, buccal mucous membrane and tongue. The child will run a 
low grade fever, will be irritable and, because of the tenderness of the 
mouth, unable to eat. 

Again, in contrast to a true Vincent’s infection, the herpetic stoma- 
titis will run a 10 to 14 day course. The acute symptoms, however, can 
be reduced and the course shortened by keeping the mouth clean and 
by local applications of soluble Aureomycin to the lesions. There is a 
tendency for recurrence, although subsequent attacks are less severe. 
The cases do not respond to either topical or intramuscular penicillin 
therapy. In fact, there is some evidence that penicillin may act as an 
antagonist actually prolonging the clinical symptoms. 


SCORBUTIC GINGIVITIS 


Often the first indication of a vitamin C deficiency can be noted by 
changes in the gingival tissue. This gingivitis differs from the marginal 
type often associated with poor oral hygiene and calcareous deposits 
in that there is a tendency to spontaneous hemorrhage. The bleeding 
which occurs is of a purpuric type and is the result of fragility of the 
capillaries.. Typical scurvy in children is usually seen only before the 
child is placed on a generalized diet. Cases of subclinical scurvy, how- 
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ever, exist in patients of all ages, and the differential diagnosis may 
be difficult. 

At the time of the eruption of the primary or even the permanent 
teeth a swollen area resembling a hematoma may appear before the 
tooth emerges through the tissue (Fig. 2). This is often interpreted 
as evidence of vitamin C deficiency. After the eruption of the tooth 
there may be continued enlargement of the purplish mass, spontaneous 
hemorrhage and even secondary infection. 





Fig. 2. A purplish mass of tissue resembling a hematoma and partially covering the 
teeth at the time of eruption is evidence of vitamin C deficiency, or scorbutic gingi- 
vitis. 


In the absence of local irritants and of systemic conditions the 
scorbutic gingivitis responds quickly to vitamin C therapy. 


DILANTIN HYPERPLASIA 


Hyperplasia of the gingival tissues is occasionally seen in a child and 
may be of the inflammatory or fibrous type. Both types of gingival 
enlargement may result from chronic, local irritation, but the inflamma- 
tory type, in particular, may be a manifestation of vitamin C deficiency 
or leukemia. 

The fibrous type may be idiopathic or associated with the use of 
Dilantin Sodium. In Dilantin hyperplasia the tissues are firm and 
resilient and present a minutely lobulated appearance. Occasionally 
the condition may be complicated by secondary inflammatory changes 
with edema, resulting in an increase in size and a bulging of the tissue 
away from the tooth surface. As a result of the swelling the surface 
demarcation of the individual gingival papilla becomes less pronounced. 
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In some cases the hyperplasia, even when associated with Dilantin 
therapy, can be controlled by adequate prophylaxis and oral hygiene. 
Surgical removal, or gingivectomy, is occasionally indicated in severe 
cases, although there is a tendency for recurrence, particularly without 
excellent patient cooperation and home care. 


PERIAPICAL INFECTION (ALVEOLAR ABSCESS) 


In the examination of the child’s mouth a careful search should be 
made for evidence of nonvital teeth. It is not uncommon for one of the 
primary teeth to become nonvital as a result of deep caries or trauma, 
without the child’s experiencing any pain. Chronic draining fistulas 
and evidence of nonvital teeth of long standing can be easily over- 
looked unless the soft tissue opposite the root apices is carefully ex- 
amined. Areas of localized swelling and redness are usually indicative 
of periapical infection with a rarefaction of the bone. The involved 
tooth will usually be slightly loose, and there may be evidence of an 
exudate or pus escaping from around the tooth. The soft tissues in the 
early stages of the infection will be swollen and red and painful to 
touch. The tooth will usually be uncomfortable during mastication even 
though it has not presented acute symptoms of pain. 

The teeth in the area as well as those opposing the involved tooth 
will be covered with debris, indicating a lack of function. After the 
acute symptoms have been reduced the tooth should be extracted or 
occasionally root canal therapy undertaken to remove the possible foci 
of infection and to aid in the reduction of a localized gingivitis result- 
ing from the lack of function. Eliminating the source of infection will 
also prevent damage to unerupted permanent teeth as well as other 
teeth in the area. 

It is not uncommon for unerupted permanent teeth that have under- 
gone growth and calcification in an area approximating the alveolar 
abscess to erupt later, showing evidence of the abnormal local environ- 
ment. The defect on a permanent tooth may be noted as incomplete 
coalescence and calcification of pits and fissures. If the area of bone 
involvement surrounding the developing tooth has been extensive, the 
crown may show evidence of hypocalcification or hypoplasia and be 
quickly attacked by dental caries. An illustration of this can be seen 
in Figure 3. Occasionally a cyst will develop around the unerupted 
tooth and the tooth germ may be destroyed even before eruption. 

The roots of nonvital primary teeth will seldom undergo normal 
physiologic resorption, but instead may remain in the alveolar bone or 
soft tissue as foreign bodies to deflect or prevent the eruption of 
permanent teeth in the area (Fig. 4). 

In addition to the dangers just cited, badly decayed and nonvital 
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teeth serve as incubation areas for microorganisms, and it is impossible 
to reduce the oral bacterial count until the teeth have been removed 
or treated and restored. Because of the local environment, sound teeth 


Fig. 3. 





Fig. 4. 
Fig. 3. Hypoplasia and malformation of the crowns of permanent teeth are fre- 
quently seen when they undergo maturation beneath nonvital primary teeth. 
Fig. 4. Radiograph of a nonvital primary tooth. The roots have not undergone 
normal resorption, and this has resulted in a deflection of the permanent tooth as 
well as malformation of its crown. 


in the area may become carious, which fact is reason enough to recom- 
mend the removal of badly broken-down or nonvital teeth. 
PROBLEMS RELATED TO THE ERUPTION OF TEETH 


The eruption of teeth certainly can be looked upon as a normal 
physiologic process and only occasionally complicated or altered by 
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systemic disturbances or local conditions which may influence the pat- 
tern. Though it is true that both the primary and permanent teeth 
follow a fairly predictable eruption pattern, the time of eruption varies 
greatly with different children. Eruption should not be considered 
delayed or premature just because the individual child deviates from 
the “eruption table.” A radiographic survey of the dentition is essential 
in determining whether the child is deviating from a so-called normal 
eruption time. By making use of the ultra-fast dental film and with the 
parent holding the child and the film it is possible to take radiographs 
of the developing dentition of the infant or small child. The radio- 
graphic survey is not recommended as a routine procedure before the 
teeth erupt unless there is reason to suspect some abnormality. 


Natal Teeth 


It is not too unusual to notice a primary tooth erupted at birth; in 
fact it is reported to occur at least once in approximately 2000 births. 
The appearance of a tooth at birth or its eruption during the neonatal 
period is not usually associated with a systemic disturbance, nor should 
it be considered a supernumerary tooth unless verified by x-ray film. 
Instead, the natal tooth should be looked upon as a prematurely erupted 
tooth and an indication that an early eruption pattern may be expected 
for the remaining teeth. Natal teeth as well as early eruption may 
follow a familial pattern, and it is not uncommon to find a history of 
this early eruption in other members of the family. The prematurely 
erupted natal tooth has little root formation and little bony support and 
may be attached only at the neck to the gingival tissue. Even though 
the tooth is loose, there is little danger of its becoming detached, 
aspirated or swallowed. Because of its looseness and movement, how- 
ever, it may be painful or interfere with nursing. Since the tongue lies 
between the alveolar ridges at birth, the sharp incisal edge of the tooth 
may lacerate the sublingual area of the tongue. 

Unless the tooth is causing some difficulty it should not be removed. 
If it is necessary to remove the tooth, the pedodontist or oral surgeon 
will dissect the tooth away from the fragile attachment to prevent tear- 
ing of the tissue and excessive hemorrhage. 


Difficult Eruption 


Some children experience difficulty in erupting the primary teeth. 
The teeth may be slow in emerging through the tissue, and the gums 
may be swollen and occasionally inflamed. The inflammation may 
follow the placement of fingers or unclean objects in the mouth, and 
a localized infection may develop. Also at the time the tooth emerges 
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a flap of tissue may partially cover the tooth, with the development of 
a pocket or a food trap resulting in a localized infection or pericoronitis. 

It is possible for a fever to result from an eruption gingivitis or local 
infection. Systemic reactions such as diarrhea and croup, however, are 
usually coincidental to the teething process rather than the result of 
the normal eruption process. 

Lancing the gum tissue to aid the eruption of the teeth is rarely 
indicated, since a secondary infection may follow the surgery and the 
mouth will be very sore. In some cases of surgical intervention the erup- 
tion may be delayed even more because the gum tissue will quickly 
heal over the area with dense scar tissue. Mild sedation and providing 
the child with something clean on which to chew will frequently be 
helpful in carrying the child through the rather brief but irritable 
periods. 


Delayed Eruption 


The physician in his oral examination frequently sees evidence of 
delayed eruption. Tardy or delayed eruption of the primary or perma- 
nent dentition by several months should not be looked upon with 
alarm, provided the eruption is following a symmetrical pattern. 

A delay in the initiation of the eruption of primary teeth beyond one 
year may be related to a systemic or congenital condition. Those condi- 
tions most frequently associated with a marked delay in eruption are 
mongolism, cleidocranial dysostosis, cretinism, rickets and congenital 
syphilis. When there is delayed eruption of individual teeth, the cause 
should immediately be determined, since delayed eruption of indi- 
vidual units is often followed by loss of space and malocclusion. 

Delayed eruption of one or more permanent teeth frequently results 
from prolonged retention of primary teeth. As was mentioned earlier, 
nonvital primary teeth may not undergo normal resorption, and the 
retained root or the tooth may cause deflection or prevent the eruption 
of the permanent tooth (Fig. 5). Occasionally a traumatic injury to 
the primary teeth will result in the displacement of the developing 
permanent tooth germ with the effect that it will follow an abnormal 
eruption path and perhaps be greatly delayed in its eruption. 

The ankylosis of primary molars is often responsible for delayed 
eruption of the permanent successors. Root resorption of the primary 
molar begins as early as four years of age. The resorption is not a con- 
tinuous process, but is interrupted by intermittent periods of rest and 
even repair, in which alveolar bone is laid down into the resorbed 
lacunae. If the repair is excessive, the continuing resorption process 
may not overcome the bony union between the dentin of the root and 
the alveolar bone, and the primary tooth becomes firmly attached or 
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ankylosed. Growth is then interrupted in this localized area, and the 
primary tooth fails to erupt and keep pace with the adjacent teeth. 
Evidence of this can be noted when the teeth are in normal occlusion, 
since there will be a lack of occlusion and often several millimeters of 
space between the ankylosed tooth and its normal opponent. If anky- 
losis persists, the permanent tooth will either fail to erupt or will be 
deflected from its normal position. 

Impaction of the permanent tooth is another frequent cause of de- 
layed eruption. Impaction usually occurs because the tooth has devi- 
ated from its normal eruption path. However, some permanent teeth, 
particularly maxillary permanent cuspids, will be impacted in the 





Fig. 5. A, Delayed eruption of a permanent maxillary central incisor due to the 
prolonged retention of a primary tooth. B, Radiograph showing a lack of root resorp- 
tion of the primary incisor and delayed eruption of the permanent tooth. 


palate for no apparent reason. The earlier the impacted tooth is dis- 
covered, the greater the chance for recovery or adequate correction. 

Supernumerary teeth frequently cause tardy eruption or noneruption 
of permanent teeth and may be the origin of malocclusion. Super- 
numerary primary teeth are relatively rare and usually do not cause 
gross abnormalities in the occlusion. Supernumerary permanent teeth 
occur with much greater frequency, and surveys indicate that extra teeth 
occur at least once in every 110 children. They do not occur nearly so 
frequently as do missing teeth, but their presence, unless discovered 
early, has a profound influence on the dentition and the ultimate occlu- 
sion of the teeth. 

The most common site of occurrence of supernumerary teeth is in 
the maxillary anterior area, although they have been reported in all 
quadrants of the mouth. They may take the form and size of normal 
teeth, or they may be small calcified masses barely resembling tooth 
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form. They may erupt and be first discovered by the child or parent. 
More frequently, however, they fail to erupt and are undiscovered until 
an abnormality is noted in the eruption of teeth or the occlusion of the 
child. Supernumerary teeth in the midline are often referred to as 
“mesiodens” and may cause impaction, torsiversion, labial displace- 
ment of the teeth or the persistence of a wide diastema. If they are 
inverted in the maxilla, they may erupt and penetrate the floor of the 
nose. In addition to causing delayed eruption, they occasionally form 
cysts which may involve the entire palate or alveolar process. 

Since supernumerary teeth most often occur in the maxillary midline 
area, it is not uncommon to observe a late eruption of one or both of 
the permanent central incisors. Although supernumeraries are usually 
removed as soon as they are discovered, occasionally the dentist prefers 
to wait until root development of the adjacent teeth approximates the 
stage when they will not be damaged during the surgical procedure. 
If undetected, midline supernumeraries will usually delay eruption of 
one or more of the anterior teeth, and the adjacent teeth after erup- 
tion may drift into the area and take up the space needed for the 
delayed tooth. Even after the removal of the supernumerary tooth and 
a reopening of the space, the unerupted tooth may not come into its 
proper position for months or even years. This is particularly true if root 
development is complete, in which case the delayed tooth seems to lose 
much of its eruptive power. Even after eruption they rarely assume a 
normal position, but instead are usually rotated or are out of align- 
ment. This is reason enough to be aware of the problem and constantly 
watch for evidence of supernumerary teeth. 


Missing Teeth 


Approximately 5 per cent of all persons fail to develop some of their 
teeth, this figure being in addition to the absence of third molars. The 
lower permanent central incisor is the tooth most frequently missing, 
followed in frequency by the upper lateral, the second bicuspid and 
third molars. What is sometimes mistakenly interpreted as delayed 
eruption may be verified radiographically as the congenital absence of 
teeth. The most frequent indication of missing teeth, outside of their 
failure to appear in the mouth, is the presence of a diastema, or spacing 
of the teeth. While a diastema may be due to a number of factors, 
such as microdontia, macroglossia, malocclusion or abnormal frenum, 
supernumerary teeth or even odontomas should be suspected as being 
responsible for the abnormal spacing. 

In cases of missing teeth it is important for the pedodontist or ortho- 
dontist to see the child early in order that a long-range treatment plan 
can be outlined. It is important to determine early whether spaces 
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resulting from missing teeth should be closed or held open for future 
prosthetic replacements. 


Abnormal Labial Frenum 


The question often arises in the mind of the physician concerning 
what constitutes an abnormal labial frenum and its effect on the align- 
ment of the teeth. The labial frenum frequently takes the form of the 
wide band of tissue with fibers that pass between the central incisors 
and attach to the hard palate rather than the labial mucosa. This may 
occasionally result in spacing of the primary or permanent central 
incisors. It is safest to delay the diagnosis of an abnormal frenum until 
after the eruption of the permanent incisors and cuspids. It should be 
remembered that the maxillary permanent incisors erupt with a slight 
axial inclination with a space between them, the amount of which 
varies considerably. This stage of the dentition is often referred to as 
the “ugly-duckling” stage. The lateral incisors also erupt with a distal 
inclination, but as they erupt they tend to close the space between the 
central incisors. With eruption of the cuspids the space is closed more, 
and this closure often brings about an atrophy or shrinking of the 
frenum. Only in those cases in which the frenum is in the form of a 
wide band with an attachment to the lingual side of the alveolar process 
and in which it persists after eruption of the anterior teeth should the 
frenum be suspected as being an etiologic factor in causing the spacing 
of the maxillary permanent incisors. This statement is strengthened by 
those who believe that the surgical elimination of the frenum has 
nothing to do with the eventual alignment of the teeth. 


Developmental Anomalies of the Teeth 


Disturbances in the development of the enamel of the teeth usually 
fall into one of three classes, those being hereditary with a history of 
similar conditions in other members of the family, those resulting from 
a systemic disturbance or nutritional deficiency and those related to an 
abnormal local environment. 

The enamel defect most commonly noted is referred to as hypo- 
plasia resulting from a deficiency or disturbance at the time of matrix 
formation or calcification of the tooth. Enamel hypoplasia of the pri- 
mary teeth is uncommon and, when it does occur, is usually prenatal 
in origin. It is often difficult to relate it to or correlate it with other 
than a vague history of difficulty or abnormal experience during preg- 
nancy. Usually only the occlusal third of the crowns of the primary 
teeth is involved and only rarely the anterior teeth. The cusps and the 
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occlusal surfaces may be irregularly formed and not necessarily sus- 
ceptible to early decay. 

In the permanent dentition the incisors and the first permanent 
molars are the teeth most frequently involved. Occasionally the incisal 
portion of the cuspid is involved, and only rarely do the bicuspids and 
second permanent molars show evidence of defective development. 
The enamel defect may be limited to a smooth surface discoloration, 
in which case it is referred to as hypocalcification. More severe cases 
may demonstrate pitting of the enamel, or there may be areas actually 
devoid of an enamel covering. Prolonged fevers or nutritional deficien- 





Fig. 6. Enamel hypoplasia of the permanent anterior teeth. Although it is often 
difficult to determine the cause, a nutritional deficiency is most often associated with 
this condition. 


cies are the most common etiologic factors, and all the teeth under- 
going development or maturation at the time of the disturbance will 
show evidence of the condition (Fig. 6). It is often necessary for the 
dentist to cover the defective areas to reduce the sensitivity of the 
exposed dentin, control dental caries or improve the appearance of the 
teeth. 

Amelogenesis imperfecta, or brown teeth, is often mistaken for enamel 
hypoplasia. It is a hereditary anomaly, however, following a dominant 
pattern, and, in contrast to enamel hypoplasia, is seen to affect all 
the teeth in both the primary and permanent dentitions. The teeth 
are covered by a thin layer of abnormally formed enamel through which 
can be seen the dark underlying dentin. Although they are not unusually 
susceptible to dental caries, it is often advisable to protect the pos- 
terior teeth with overlays. As soon as the anterior teeth erupt sufh- 
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ciently, they may be restored with jacket crowns to improve the 
appearance. 

Dentinogenesis imperfecta, or hereditary opalescent dentin, is another 
condition often grouped with the hypoplasias. The two should not be 
confused, however, because, in contrast to hypoplasia, all the teeth, 
both the primary and permanent, are affected and the defect is limited 
to the dentin. The odontoblasts fail to differentiate properly, and the 
result is a brown, poorly calcified, soft dentin. The dentino-enamel 
junction is atypical, allowing the enamel to break away and leaving 
the soft underlying dentin exposed, to be rapidly abraded. Often the 
primary teeth, by age six, are abraded to the level and contour of the 
alveolar ridge. Early observation by the dentist is essential so that the 
severe cases can be protected by overlays to prevent the gross destruc- 
tion of the tooth structure. 


EVIDENCE OF ABNORMAL HABITS 


Many children develop some type of finger-biting or -sucking (Fig. 7) 
habit which, if continued over a long time, may result in an abnormal 






Fig. 7. An illustration of the effect 
of prolonged finger biting. Habits 
usually begin early in the child’s life 
and unless corrected will result in 
abnormal occlusion of the perma- 
nent dentition. 


occlusion. Thumb sucking is perhaps the most widely practiced habit 
and one which may have the most profound effect on the dentition. 
The effect of sucking habits on the maxillary and mandibular bones 
and the dental arches, including the occlusion of the teeth, depends 
upon the frequency with which the habit is practiced and the duration 
of time the habit has lasted. Other factors that are important con- 
tributory causes in determining the presence, type and severity of a 
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malocclusion are the osteogenic development, the genetic endowment 
of the child and general health. 

Contrary to common belief, thumb sucking is not always harmful to 
the occlusion. In fact, occasionally the occlusion, particularly in cases 
of prognathism, is helped by the habit. Nevertheless we must always 
be aware of the potential damage to the denture and the psychological 
implications of the habit, which, if continued over a period of years, 
is not socially acceptable. It is perhaps the obligation of the dentist to 
point out to the parent any existing damage to the occlusion and 
predict the course should the habit be continued. 

Thumb sucking often has its origin in infancy or early childhood 
and is started as a result of a feeding problem and is then carried on 
over the years merely as a habit. In other cases the cause is obscure 
and may be related to a feeling of insecurity, maladjustment or complex 
problems in the home environment. It is often impossible for the 
dentist or physician to determine the basic underlying cause of the 
habit, in which case the child and parent should be referred to spe- 
cialists in the field of child psychiatry. 

If the habit is discovered in the young child before it has been 
practiced too long, there is a good chance that the resulting defect, 
if any, will be self-correcting. Some are of the opinion that if thumb 
sucking is not practiced over four years, there is a strong tendency for 
self-correction in the transitional dentition. 

Private discussions with the older child are often helpful in seeking 
out the cause of the habit. Often there can be established a working 
relationship between the child and the dentist which will be helpful. 
If the child really wants to discontinue the habit, often an appliance 
placed in the mouth as a reminder will be all that is necessary. A mouth 
shield worn between the teeth and lips acts as a habit breaker and also 
as a corrective appliance. 
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THE DIAGNOSIS AND MANAGEMENT 
OF ORAL INFECTIONS 


PAUL F. WEHRLE, M.D. 


@ral infections due to various bacterial, 
viral and mycotic agents are frequently encountered in children. Al- 
though some of these infections are self-limited, others require prompt 
diagnosis and proper therapy for optimal results. A review of these 
infections seems desirable, particularly since there has been much con- 
fusion regarding the proper classification of several of these infections. 
The present discussion is concerned chiefly with some of the more 
recent developments concerning their epidemiology, recognition and 
therapy. 

This discussion will be limited to those infections seen most fre- 
quently, and is divided into two sections. The first includes those 
infections either limited to the mouth or producing their main clinical 
manifestations in this area. The second includes those infectious 
diseases with the majority of their manifestations apparent in other 
portions of the body, but with characteristic and even diagnostic lesions 
located in the mouth. 


INFECTIONS WITH PREDOMINANTLY ORAL MANIFESTATIONS 


Acute Herpetic Gingivostomatitis (Herpetic Stomatitis, 
Ulcerative Stomatitis, Trench Mouth or Apthous Stomatitis) 

Etiology. There has been considerable confusion regarding the eti- 
ology and terminology of this condition. However, it has become 
increasingly apparent since the isolation of herpes simplex virus from 
a series of typical cases by Dodd, Johnston and Buddingh® that it is 
the responsible agent. This entity represents perhaps the most common 
clinical manifestation indicating primary invasion of a susceptible 
person by herpes simplex virus. The dramatic entry of the virus with 

From the Department of Pediatrics, State University of New York, College of 
Medicine at Syracuse, and the Syracuse City Hospital. 

871 








872 THE DIAGNOSIS AND MANAGEMENT OF ORAL INFECTIONS 


the production of disease is not the usual course of events, however, 
as might be anticipated from the nearly ideal host-virus relationship 
seen in many adults with the mild recurrent fever blisters also caused 
by this same virus. Indeed, the development of acute gingivostomatitis 
appears to be a rarity when all infections with this agent are consid- 
ered. Figure 8 illustrates the dynamics of this infection, with some of 
the variations seen in the oral mucous membrane. 
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Fig. 8. Oral manifestations of herpes simplex virus. (After Blank and Rake.?) 


As indicated in this diagram, the great majority of the initial infec- 
tions do not appear to be associated with symptoms or clinical mani- 
festations. Since these infections are entirely silent at the onset, they 
are classified as inapparent infections. The recognition of the time and 
occurrence of the infection is possible only by laboratory techniques 
involving either the isolation of herpes simplex virus or the demon- 
stration of specific antibodies. With the entry of the virus in this clini- 
cally inapparent form an exceedingly delicate balance between the host 
and virus is established, which gives considerable insight into the 
nearly perfect adaptation of this host to man. With the occurrence of 
events such as respiratory infections, trauma (sunburn) or emotional 
disturbances this balance may be tilted to favor the virus with appear- 
ance of “fever blisters.” It is apparent that the factors influencing this 
balance vary considerably in different persons. In some persons normal 
menstruation seems sufficient to allow the occurrence of these lesions, 
while in others a severe episode of pneumococcal meningitis is 
required. 

A relatively small minority of primary infections, as noted in Figure 
8, may present as an acute gingivostomatitis. This manifestation ap- 
pears chiefly among children, and predominantly among those from 
one to three years of age. This age distribution of cases parallels the 
age at which the herpes simplex virus is most frequently first encoun- 
tered, since studies of virus isolation and antibody acquisition suggest 
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that most primary (inapparent and clinical) infections occur during 
the first three to five years of life.4:1* This pattern, not unlike that of 
Hemophilus influenzae infection with the relatively rare occurrence of 
meningitis,” serves to emphasize the ubiquity of this virus. 

Clinical Manifestations. The usual presenting complaints in acute 
herpetic gingivostomatitis are fever of 101 to 103° F. or even higher, 
failure to eat or pain referable to the mouth in older children, ab- 
dominal discomfort, malaise and profuse salivation. Indeed, the “drool- 
ing” is so marked in many of these children that their wet shirt-fronts 
may give a clue to the proper diagnosis in the waiting room before 
examination, since in few conditions is there such profuse salivation 
together with apparent discomfort on swallowing. 

Physical findings include swollen hyperemic gums which bleed on 
slight trauma and multiple shallow ulcers, most frequently involving 
the tongue and buccal mucosa, particularly in the gingivobuccal region. 
The gums, lips and palate may also show areas of ulceration, and at 
times a cutaneous lesion is also present, as shown in Figures 9 and 10. 
The ulcers follow the development of vesicles, with subsequent col- 
lapse of the roof of the vesicle. These vesicles are no longer present by 
the time the child is customarily seen. Regional adenopathy may be 
marked, and foul breath resulting from the necrotic tissue is usually 
present. 

Diagnosis. The clinical laboratory offers little assistance in the diag- 
nosis of this entity, since the white blood cells and differential counts 
may be variable, and smears and cultures from the oral lesions show 
mixed flora. The isolation of virus and determination of antibody 
increase are complex techniques in the province of the virus research 
laboratory. Fortunately, the appearance of the lesions is so character- 
istic that clinical diagnosis is entirely satisfactory. 

Course. The course of the disease is variable, but symptomatic im- 
provement is usually apparent in four days to one week, and the lesions 
are usually no longer present 10 days to two weeks after the onset. 

Treatment. Therapy is directed toward two goals. These are the 
maintainance of fluid and nutritional balance and therapy for the local 
lesions. The first goal may be difficult to achieve, since the physician is 
usually faced with an irritable young child with an extremely sore 
mouth. Fluid intake is best maintained by first ascertaining the child’s 
preferences regarding beverages. Those that are bland are selected and 
offered ad lib. either cold or with ice. Milk, chocolate milk and water 
often suffice, although more ingenuity is sometimes required. Other 
foods helpful during the acute stages are Jello, custards, Junket and 
ice cream. Fruit juices such as orange juice, and coarse-textured or 
highly seasoned foods may cause discomfort. These are almost invari- 
ably rejected and will add considerably to the problem of food accept- 
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ance if offered persistently. Occasionally parenteral fluids may be 
required in infants with extensive lesions. 

The second problem, that of the local lesions, is of less consequence. 
There is at present no antibiotic or other agent effective against the 
herpes simplex virus in man. However, in severe cases with apparent 


Fig. 9. 





Fig. 10. 
Fig. 9. Lesions of acute herpetic gingivostomatitis in a 2 year old child, demon- 
strating typical ulcers of the mucous membrane and swollen hyperemic gums. A 


cutaneous lesion is also present. 
Fig. 10. Vesicles of acute herpetic gingivostomatitis involving the tongue of patient 


shown in Figure 9. 


secondary infection the judicious use of one of the tetracyclines or 
penicillin in customary dosage may be useful against the bacterial 
invaders. Antibacterial therapy is not suggested for the case of average 
severity or in children who do not appear to have signs consistent with 
secondary infection, since antibiotics may be contraindicated on theor- 
etical grounds."! 
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As for substances for topical application to the lesions, the possibility 
of traumatizing a tender and friable mucous membrane in an irritable 
and uncooperative child far outweighs any possible benefit derived from 
this approach. Therefore the use of astringents and gentian violet is not 
suggested. In the young infant the flow of saliva is usually sufficient to 
keep the lesions clean, and in the older child rinsing the mouth peri- 
odically with either cold water or normal saline solution may help in 
the removal of exudate from the surface of the ulcers. The course is 
usually entirely uneventful and recurrence unusual, if indeed it occurs 
at all. 

Cortisone and ACTH should not be used during the acute stages 
of the disease because of the possibility of extension of the lesions, 
suggested by data concerning herpes infections in the experimental 
animal® as well as by data regarding cortisone in other primary virus 
infections. 

Prophylaxis. In view of the high incidence of infection with this 
agent among young children, and the usual inapparent or extremely 
benign nature of the infection, the problem of prophylaxis among 
household contacts is relatively unimportant. Most of the contacts 
have probably encountered the virus previously and have established 
their own particular host-parasite relationship. Of the remainder, most 
of these will probably be infected by the time the case becomes clin- 
ically apparent. Other than reassurance to the mother that secondary 
cases among the family members are unlikely, although by no means 
impossible, and the use of a separate drinking glass, eating utensils 
and towel by the patient to reduce the size of the infectious dose 
delivered to other family members, attempts at prophylaxis are not 
indicated. It may be advisable, however, for the person with herpes 
simplex (“fever blisters”) lesions to avoid close contact with infants 
and young children. 

Differential Diagnosis. Some persons may have recurrent episodes of 
stomatitis indistinguishable from herpes on clinical grounds. Studies 
by Dodd and Ruchman’ suggest that herpes simplex virus may not be 
the etiologic agent in these recurrent cases. The symptomatic therapy 
outlined is the same for both conditions, however. 

The stomatitis described by Vincent? is often regarded as a synonym 
for herpetic stomatitis in the pediatric age group. With better methods 
for the identification of various infectious agents and further knowledge 
of the pathogenesis of many pharyngeal lesions it seems likely that the 
entity described by Vincent may have been due to a number of differ- 
ent agents. Certainly the clinical picture originally described is most 
unusual among children in the absence of some other well established 
etiologic agent. 
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Herpangina (Summer Sore Throat, Herpetic Sore Throat, or Vesicular 
Pharnyngitis) 

This is a well defined clinical entity first described in detail by 
Zahorsky in 1920.15 This report concerned a rather large series of cases 
observed during several summers in St. Louis. Although the lesions may 
resemble herpes simplex ulcers in some respects, thus suggesting the 
descriptive name, the herpes simplex virus is apparently not the causa- 
tive agent. The recent studies of Huebner, Cole, Parrott and others*: 2° 
have clearly shown that strains of Coxsackie virus immunologically 
related and defined as group A Coxsackie virus are responsible for this 
clinical disease. 

Epidemiology. This infection is one of the large group in which the 
epidemiological behavior of the organism is nearly as characteristic as 
the lesions produced by it, and both aid the physician in establishing 
the clinical diagnosis with some degree of certainty. The age groups 
characteristically involved are infants and young children, with rela- 
tively few cases among older children and adults. This age pattern of 
the clinical disease, together with its epidemic appearance at times, 
suggests that the Coxsackie viruses responsible are probably highly 
infectious and may spread readily through the population. It also 
seems likely that those agents often occur, if not in the form of an 
entirely inapparent infection, as an extremely mild or at times atypical 
illness. Outbreaks of this disease customarily have been limited to the 
summer and early fall. 

Clinical Manifestations. The initial complaint is usually fever, which 
may be variable, ranging as high as 103° F. or higher. After the appear- 
ance of the fever the older child often complains of sore throat, while 
anorexia or dysphagia may be noted in the younger patients. Less fre- 
quently, vomiting, abdominal discomfort and headache may also be 
noted. Subjective symptoms usually persist for three to five days. 

Objective physical findings are limited to the mouth, where from two 
to 10 small grayish-white papulovesicular lesions may be noted. The 
size ranges from 1 to 4 mm., and the location most commonly involved 
is the anterior pillars of the tonsil, although other frequent sites are 
the soft palate and uvula. 

The lesions themselves are surrounded by a red areola, and progress 
through the vesicular stage to ulceration during the course of three or 
four days. Healing is spontaneous and rapid, with complete recovery 
the rule by the end of one week. 

Diagnosis. The diagnosis is usually evident clinically, since the pres- 
ence and location of the vesicles and ulcers exclude the usual types of 
viral and bacterial pharyngitis. The limitation of the lesions to the 
posterior pharynx, their small size, the benign course and the seasonal 
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and epidemic pattern serve to distinguish this entity from herpetic 
gingivostomatitis. 

The clinical laboratory is of little assistance in confirming the diag- 
nosis. The isolation and identification of the specific virus involved is 
not necessary for accurate diagnosis of individual cases, however, since 
the clinical appearance is so characteristic. 

Treatment. Therapy is limited to rest and symptomatic measures. 
The use of antibiotics presently available is not justified, since they 
have no effect on the etiologic virus. The occurrence of secondary 
bacterial infection does not present a problem in this disease. Indeed, 
the unfavorable alteration of the normal bacterial flora by these medi- 
cations probably more than counteracts any possible rationale for their 
use. 

Preventive measures are unknown, and are probably of relatively 
little importance because of the extremely mild nature of this disease 
under natural conditions. 


Thrush* 


This disease entity has been recognized for many years, and the 
causative agent, Candida (Monilia) albicans, has been studied exten- 
sively. Although this fungus is widespread in nature, it does not appear 
to be an important cause of disease except under certain circumstances. 
Those conditions favoring successful implantation with production of 
disease in the mouth, the usual site in infants and young children, are, 
first, age and general condition and, second, the use of antibiotics. 
The very young infant, particularly if debilitated by other pathological 
processes, is likely to be involved, as is the infant or child on pro- 
longed “broad-spectrum” antibiotic therapy. 

Clinical Manifestations. In the mild infection there are few, if any, 
complaints directly referable to thrush. The history often obtained is 
that of a young infant whose mother notes white flecks on casual 
inspection. Only when these lesions persist over the course of a day or 
more and resist gentle attempts at removal does the mother become 
concerned. At times the infant may appear somewhat irritable or may 
cat poorly, but in thrush of mild to moderate extent there is often no 
objective evidence of illness other than the presence of the oral mani- 
festations. In cases with more severe involvement the infant may be 
acutely ill. This is particularly true of pneumonic or even more general 
involvement. 

On physical examination the lesions appear as clear white plaques 
on the tongue, buccal mucosa, gums, palate or tonsil. The extent of the 
lesions may vary considerably, from a few small scattered patches to a 


* Thrush in the newborn infant is also discussed on page 851. 
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nearly confluent plaque involving much of the interior of the mouth. 
The individual lesions may be wiped off only by causing considerable 
trauma to the underlying mucosa. 

The natural history of the disease is that of a usually asymptomatic 
infection with lesions that may persist for a few days to two weeks or 
even longer in the more severe infection. In some patients, particularly 
in debilitated infants or in those receiving antibiotic therapy, the lesions 
may be more extensive and not subject to spontaneous improvement. 
Removal of the inciting cause together with vigorous therapy directed 
at the fungus is indicated in these cases. 

Diagnosis. The diagnosis is based on the clinical recognition of the 
characteristic white patches. The agent may be easily identified by 
obtaining a small amount of the material from the lesions on a slide, 
adding a drop of 10 per cent potassium hydroxide and then examining 
it under the microscope. Confirmation of the diagnosis may also be 
made by culture of the material from the lesions. 

Treatment. The classic therapeutic approach has been the topical 
application of a 1 per cent aqueous solution of gentian violet to the 
lesions. This is applied with cotton applicators using a rolling motion, 
and applications are made at 12 hour intervals initially, and once 
daily after improvement is noted. Recent therapeutic trials suggest 
that a 1:1000 aqueous solution of Zephiran gently applied at similar 
intervals using the same method is equally effective. The latter therapy 
is nontoxic and nonirritating, and staining of clothing and blankets 
does not result. Staining may be troublesome with gentian violet and 
represents the sole disadvantage of that medication. The effectiveness 
of Zephiran precludes the use of more irritating substances such as 
silver nitrate. 

In the rare infant showing more extensive involvement, particularly 
with invasion of the trachea or lung, systemic administration of 
Mycostatin is indicated. 


Stomatitis and Diarrhea of Infants 


This clinical disease process was first recognized by Buddingh and 
Dodd? in 1942. Although on clinical grounds it appeared to resemble 
herpes gingivostomatitis, a filterable virus was isolated which did not 
appear to be herpes simplex virus. This agent was transmitted suc- 
cessfully to the cornea of young rabbits, but has subsequently been 
lost, and no other isolations of a similar agent are known.* 

Although the majority of the cases described were in young infants, 
occasional cases were recognized in older children. Adults were found 
to harbor the infection, usually without symptoms. 


* Katherine Dodd: personal communication. 
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The symptomatology was limited to refusal of feedings and sore 
mouth, with little or no fever. In many of the infants a moderate 
diarrhea was noted. The physical findings included numerous vesicles 
involving the tongue, gums and the inner surface of the lower lip. 

The course of the disease in the cases described was uneventful, with 
recovery in three to 10 days. No effective therapy or prophylactic 
measures are known. 

The frequency of this type of infection is unknown. The clinical 
similarity to the usual herpetic gingivostomatitis is striking. At this time 
there is no method of distinguishing between these entities by tech- 
niques available in the clinical laboratory. Consequently it may be 
suspected that this type of infection is probably often diagnosed as 
herpetic in origin. However, since therapy is identical for either, the 
separation of these entities appears to be chiefly of academic interest. 


ORAL MANIFESTATIONS OF INFECTIOUS DISEASES NOT PRIMARILY 
INVOLVING THE MOUTH 


Many of the systemic communicable diseases encountered in the 
pediatric age group have lesions which are often characteristic and 
sometimes even diagnostic of that particular disease. These oral lesions 
often aid the physician in the recognition of the disease, and thus assist 
in planning therapy. Although other examples are available, the best 
example of this group is that of measles. 


Measles 


The oral lesion (enanthem) identified with rubeola is the Koplik 
spot, which has been recognized for at least 60 years. This lesion is 
perhaps one of the most characteristic of all the individual physical 
signs of disease processes, and it is most unusual for the experienced 
physician to be misled by its appearance. The lesion itself is a small 
white papule approximately 1 mm. in diameter, surrounded by a red 
areola. The most characteristic site is on the buccal mucosa, opposite 
the molar teeth, although there may be considerable variation in the 
location. At times only a few lesions are noted, while at the other ex- 
treme the buccal mucosa may be literally covered with lesions and may 
appear as though it had been heavily salted. The usual time of appear- 
ance of the Koplik’s spots is from about 11 to 13 days after effective 
exposure. They usually precede the rash from a few hours to a day or 
two, and rarely persist longer than a day. 

A second type of enanthem may also be seen in measles. This con- 
sists of a red macular rash involving the soft palate, and occurs at the 
time of onset of the exanthem. This is a curiosity only, since the rash, 
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catarrhal signs, fever and the Koplik’s spots are much more important 
in reaching a diagnosis. 

Diagnosis. The diagnosis is usually apparent from the appearance of 
the lesions, although the presence of the fever, cough and coryza of the 
measles prodrome are reassuring when making an early diagnosis of 
measles. The measles rash is of little diagnostic help at this stage of the 
disease, since the Koplik’s spots are usually fading by the time the rash 
appears. 

Treatment. No therapy is suggested at this stage, since gamma glo- 
bulin has not been demonstrated to be of value in the modification of 
the disease or its complications after symptoms are present. The use 
of antibiotics does not look particularly encouraging in the prophylaxis 
of secondary bacterial infection,’* although further studies are needed. 
This should not be interpreted to indicate that antibiotics should not 
be used in the therapy of secondary bacterial complications, since these 
drugs may be lifesaving in this situation. 


Varicella 


An often overlooked site of the vesicles of chickenpox is the mucous 
membrane of the mouth. The oral lesions may be absent in the mild 
case, but may be extensive and cause considerable discomfort in the 
child with more severe varicella. The appearance of the oral lesions is 
similar to that of the vesicles on the skin, with one exception. The oral 
vesicular lesions progress somewhat more rapidly to form small round 
ulcers instead of the gradual transition to the crust stage of varicella as 
seen on the remainder of the body. Discomfort, if noted, is usually 
limited to the first three or four days of the disease. 

Diagnosis of the cause of the oral lesions is dependent on the pres- 
ence of the characteristic cutaneous manifestations of varicella, and no 
technique currently available in the clinical laboratory is of assistance 
in identifying this type of oral lesion. 

Treatment of the oral lesions, as of the uncomplicated case of vari- 
cella, is entirely symptomatic. 


Scarlet Fever and Streptococcal Pharyngitis 


As might be expected from the dual pathogenesis of the various 
symptoms and signs of this disease complex, the oral lesions present 
more than a single manifestation. The more common oral manifesta- 
tion in both scarlet fever and streptococcal pharyngitis is the presence 
of an exudative pharyngitis. The quality present may vary from a scanty, 
thin exudate, barely recognizable as such, to a thick, dull white pseudo- 
membrane clinically indistinguishable with certainty on the basis of 
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appearance alone from diphtheria and infectious mononucleosis. This 
exudative reaction is most often noted on the tonsil, but the lymphoid 
tags after tonsillectomy may be involved as well as the posterior 
pharynx. 

The second type of oral manifestation is due to the local absorption 
of erythrogenic toxin produced by the responsible streptococcus during 
the early course of scarlet fever. This includes a macular rash usually 
involving the palate and is more commonly noted in scarlet fever. This 
rash may appear somewhat hemorrhagic or petechial at times. An addi- 
tional manifestation of the toxin absorption is the typical strawberry 
tongue of scarlet fever, with hypertrophy of the papillae and subsequent 
desquamation. 

The diagnosis is dependent on the remainder of the clinical picture 
together with the isolation of group A beta hemolytic streptococci from 
the pharynx. With the presence of the typical rash, often accompanied 
by a chill and vomiting, the diagnosis is evident. In addition to the 
presence of exudate, other symptoms such as fever, chill, cervical adeni- 
tis, absence of coryzal symptoms, severe sore throat and abrupt onset 
have been found helpful in the clinical recognition of streptococcal 
pharyngitis in the older person. It has been our experience that these 
symptoms and signs tend to be less helpful in the infant and young 
child, however. 

Therapy consists of a full 10 day course of penicillin, achieved by 
any one of several methods. Perhaps the most convenient technique 
at present is the use of oral penicillin G in doses of 750,000 to 1,000,000 
units a day given in either three or four divided doses, avoiding admin- 
istration at mealtime. If pencillin V is used, the latter precaution is 
unnecessary, and perhaps slightly lower doses may be possible. Repeated 
daily injections of 300,000 units of procaine penicillin (or every third 
day for three doses if an aluminum monostearate in oil preparation is 
used) or a single injection of 600,000 units of benzathine penicillin G 
represent acceptable alternatives to the oral medication.1® 


Infectious Mononucleosis 


The reason for including this disease with the others in this category 
is the problem of recognition of the so-called anginose type of in- 
volvement. 

In some patients with infectious mononucleosis the presenting com- 
plaints may be fever, severely sore throat and malaise. Initially the 
physical findings in this type of involvement may be limited to 
the pharynx, with the presence of a thick, dull white pseudomembrane 
covering the tonsils and at times involving the lymphoid tissue of the 
posterior pharynx as well. This membrane (Fig. 11) is limited to 
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the lymphoid tissue and does not extend to the surface of the palate 
or other oral mucosa. The presence of generalized lymphadenopathy 
and an enlarged spleen are helpful clinical findings if present. However, 
the cervical adenitis of “bull neck” diphtheria may closely resemble the 
severe cervical adenitis occasionally seen in infectious mononucleosis. 
The specific diagnosis of this disease is dependent on the clinical 
laboratory, and is based on the presence of the atypical mononuclear 
cells in the peripheral blood and an increase in the heterophile anti- 
body titer during the course of the disease. It should be noted that the 
lymphocytosis characteristic of infectious mononucleosis may be absent 
during this early stage of the disease. Careful and often repeated cul- 





Fig. 11. Dull white pseudomembrane of infectious mononucleosis present on upper 
pole of left tonsil. 


tures are necessary to rule out the presence of diphtheria and strepto- 
coccal pharyngitis with certainty. 

Therapy is entirely symptomatic, and is limited to bed rest and the 
use of aspirin or codeine and a soft diet for the pharyngeal discomfort, 
if intense. 


Diphtheria 


Although this disease is most unusual among adequately immunized 
children, and its incidence is extremely low in this country, it still 
occurs with sufficient frequency to demand serious consideration in the 
differential diagnosis of any child exhibiting a pseudomembranous type 
of pharyngitis. Diphtheria is excluded only by adequate cultures from 
beneath the margin of the lesion utilizing Léffler’s or similar media 
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together with careful clinical evaluation for signs of toxin absorption. 
Since the complexities of the proper diagnosis and treatment of this 
disease are beyond the scope of this presentation, the reader is referred 
to other sources. 


Bednar’s Aphthae 


The traumatic lesions which are occasionally noted on the hard 
palate and are often referred to as Bednar’s aphthae sometimes cause 
confusion with oral infections. These characteristically occur as one or 
more small, superficial ulcerative lesions on the hard palate of the 
young infant, and appear to be related to nipple trauma or other similar 
sources of irritation. No therapy is required, and the ulcers usually heal 
promptly after removal of the source of irritation. 


SUMMARY 


A brief review of some of the more commonly encountered oral 
manifestations of infectious diseases has been presented. An attempt 
has been made to describe in some detail some of the more common 
infectious diseases either limited to the mouth or with prominent 
clinical manifestations in this area. Some of the points in the differ- 
ential diagnosis and suggestions for current therapy for this group of 
infections have been included. 


The photographs were prepared by the Department of Photography, State Uni- 
versity of New York Upstate Medical Center. 
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ORAL NEOPLASMS OF 
CHILDREN 


HAMILTON B. G. ROBINSON, D.D.S. 


The oral region of children is the site 
of neoplastic growths of benign and malignant types. In addition the 
leukemias may show oral manifestations, particularly enlargement of 
the gingivae and necrosis of the soft tissues, as relatively early signs.?® 
Since the leukemias are not tumors of the oral tissues, but simply 
present oral symptoms, they will not be discussed here, but they should 
not be overlooked. The oral regions may be involved by numerous types 
of benign neoplasms and by malignancies. The prognosis of malignant 
neoplasms usually is grave in children,® and because of the frequency 
of lymphadenopathy associated with infectious disease in children, 
symptoms may be ignored.!® *8 For simplicity in discussion these dif- 
ferent neoplasms will be divided into benign and malignant tumors 
of the soft tissues and of bones. It is recognized that this discussion is 
not exhaustive, but the relatively less rare neoplasms are discussed and 
their non-neoplastic counterparts presented where diagnosis is a 
problem. 


BENIGN TUMORS OF THE SOFT TISSUES 


The soft parts of the mouth, the lips, cheeks, floor of the mouth, 
tongue, gingiva and lining membranes of the palate may be the sites 
of origin of many benign tumors. 


Papilloma 


The papilloma (Fig. 12) may occur on any of the covering epithelia 
of the mouth, and usually presents a pedunculated verrucous appear- 
ance varying from a smooth surface to a more characteristic velvety ot 
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cauliflower appearance. The surface ordinarily is hyperkeratinized, re- 
sulting in a white color. Diagnostically, the most frequent lesion of 
similar appearance is verruca vulgaris (Fig. 13). These warts are prob- 
ably of virus origin, appear to be transmissible, and may respond to 
conservative therapy (application of 20 to 30 per cent hydrogen perox- 
ide, daily, for several days). Their most frequent site is the lip, although 
they may also be found on the tongue and other oral tissues. 





Fig. 12. Fig. 13. 


Fig. 12. Papilloma of the lower lip. The lesion is white with a verrucous surface. 
(From Thoma and Robinson.35) 

Fig. 13. Verruca vulgaris of the upper lip. The lesion is white with a somewhat ver- 
rucous surface, but, as in this case, may appear less “warty” than a papilloma. (From 
Thoma and Robinson.*5) 


Fibroma 


The fibroma may be found in any of the oral regions (Fig. 14). It 
may be sessi!z or pedunculated, usually with a smooth surface and 
varying in color from that of the surrounding normal mucosa to a pale 
pink. The surface may become keratotic as the result of chronic irrita- 
tion from food and other foreign material in the mouth rubbing the 
elevated surface. Microscopically, the lesion may show a predominance 
of young fibroblasts or collagenous fibers. There may be various admix- 
tures of other types of mesenchymal tissue as bone (osteofibroma), 
blood vessels (hemangiofibroma) (Fig. 15) or fat (lipofibroma). When 
the tumor shows a loose connective tissue arrangement, the term “my- 
xofibroma” is applied. The term “peripheral odontogenic fibroma’? 
has been used to designate a fibroma originating “within the perio- 
dontium.” It is admitted that it is only academic to labor the point of 
origin, and therefore they will not be discussed. 

All the oral fibromas should be removed surgically, extending the 
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excision to include the base. When the lesion is on the gingiva, among 
some the removal of the adjacent teeth is routine, but that procedure 
is now more generally considered optional. In most instances the 
fibroma is widely excised and the patient observed for possible recur- 
rence indicating incomplete removal. 





Fig. 14. Fibroma of the gingiva. Clinically, this is an epulis. It is soft, freely mov- 
able, red with a few yellow patches (due to ulceration and secondary infection) and 
not tender. 





Fig. 15. Fig. 16. 
Fig. 15. Hemangiofibroma of labial mucosa. The lesion was a deeper red than the 
surrounding mucosa. (From Thoma and Robinson.*°) 
Fig. 16. Irritation hyperplasia (irritation fibroma) on the buccal mucosa of a chronic 
cheek chewer. 


Irritation hyperplasia™ ** (irritation fibroma) may appear clinically 
as a fibroma. These lesions arise as a result of irritation, from cheek 
chewing (Fig. 16), tongue chewing or trauma from food. Their most 
frequent site is the cheek. The treatment is the same as for fibromas 
with the added necessity of eliminating or minimizing the trauma. 

The term “epulis” is applied to benign neoplasms and hyperplasias 
of the gingiva. It is not a specific term, and the differentiation into 
fibromas, irritation hyperplasia, giant cell lesion, and others, is based on 
more precise diagnostic techniques, including biopsy. 

More generalized enlargements of the gingivae include leukemic 
reactions,” 26 35. 37 Dilantin hyperplasia** (Fig. 17), hormonal enlarge- 
ments of puberty’® and hereditary gingival fibromatosis.”: 17 








888 ORAL NEOPLASMS OF CHILDREN 
Pyogenic Granuloma 


Pyogenic granuloma is not a neoplasm, but may readily be mistaken 
for a neoplastic growth. It occurs as an elevated lesion, sessile or 
pedunculated, usually soft and redder than the normal mucosa. They 
frequently are ulcerated and bleed readily. The gingiva is the most 





Fig. 17. Dilantin hyperplasia. The gingivae commonly become greatly enlarged in 
epileptic patients receiving therapy with Dilantin Sodium. 





Fig. 18. Peripheral giant cell reparative granuloma on maxillary right gingiva of 
7 year old boy. Clinically, this is an epulis. 


common site, but they also appear on the lips, tongue, buccal mucosa 
and in extraction sockets, usually following minor trauma.” 


Reparative Giant Cell Granuloma 


Reparative giant cell granuloma*® (Fig. 18) long was known as 
the giant cell tumor or giant cell epulis and earlier as the giant cell 
sarcoma. They are benign lesions occurring on the gingiva and probably 
associated with trauma and exaggerated repair rather than with neo- 
plasia. Although efforts have been made to associate these lesions with 
the abundant giant cells present during the resorption of deciduous 
teeth,!* more careful analysis of cases has shown that the tumors may 
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occur in the molar regions where no deciduous teeth were present and 
that the average age at first examination (32.1 years) is older than 
formerly believed.” 


Neurogenic Fibroma 


Neurogenic fibroma may occur in the oral regions of children, espe- 
cially on the tongue, although the palate, cheeks, lips and gingivae are 
also affected.2 They simply appear as nodules or swellings that may 
reach large size.* Multiple nodules may occur in von Recklinghausen’s 
disease. 


Schwannoma 


Schwannoma may appear in the soft tissues of the oral cavity and 
on the lips. It is benign and produces a painless swelling, but may lead 
to facial palsy.*4 Local incision is indicated. 


Nevi 


Nevi, or moles, are benign lesions which may be cellular or vascular 
and pigmented or nonpigmented. Both types are rare on the mucous 
membranes. A nonpigmented nevus of the gingiva!! has been reported, 
but its repetitive use? ** to illustrate the lesion is indicative of its 
rarity. 


Myoma 


Myomas of either smooth or striated muscle types are extremely rare 
in the oral cavity and have usually been reported in adults when dis- 
covered. 

Myoblastic myoma (myoblastoma, granular cell tumor) is relatively 
frequent in its oral occurrence. One type, known as congenital epulis, 
is present at birth and attached to the alveolar mucous membrane by a 
pedicle.® It is easily removed and does not recur. Because of the appear- 
ance of epithelium in some of these lesions they have been suggested 
as being odontogenic in origin. Since no odontogenic tendencies or 
potentialities have been demonstrated in these lesions, as in amelo- 
blastoma, the possibility of an odontogenic origin is remote. Myoblastic 
myoma is also observed as a fairly firm mass in the tongue, often with 
a keratinized superficial epithelial covering, but at an average age of 
40 years.2 The question of whether they are neoplastic or not has not 
been settled.'® 
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Lipoma 


Lipoma may appear on the tongue, cheek, alveolar gingiva, floor of 
the mouth or in the salivary gland. It has even been reported con- 
genitally in the cheek. Typically it is soft, yellow and freely movable. 
Blood vessels may be seen traversing its yellow surface. It is benign, 
but may grow to considerable size. 


Hemangiomas may be found in any of the soft tissues of the mouth. 
The lip is a frequent site for either capillary or cavernous types. They 
also are found on the tongue, the floor of the mouth, labial and buccal 
mucosa and on the gingiva (Fig. 19). The lesion is usually dark blue 
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Fig. 19. Hemangioma of gingiva. The maxillary right side shows a deep red dis- 
coloration along the gingival margin. In the molar region this port-wine red lesion 
flared out over the entire gingiva. 


or black, soft, and the blood is readily evacuated by stroking the sur- 
face. They may vary from small, localized lesions to large lesions cover- 
ing large areas of the oral cavity. In Sturge-Weber syndrome a 
hemangioma may involve one side of the face with jacksonian seizures 
on the opposite side because of vascular disturbance of the pia and 
cerebrum on the side of the hemangioma. 


Lymphangioma 


Lymphangioma may involve the tongue (Fig. 20), cheek or other 
oral tissues. The entire tongue may be involved, or the lesion may be 
limited. The appearance is usually that of small bunches of grapes, 
producing a nodular yellow to grayish-pink surface. Both hemangiomas 
and lymphangiomas may be excised if circumscribed, but the larger 
lesions are more difficult to handle. Sclerosing agents may be injected 
or radiation may be used, although response to the latter is variable. 

Hygroma colli congenitum refers to a cystic lesion of the neck, 
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present at birth, but often remaining small for several months before 
it becomes large and distended.? 
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Hemangio-endotheliomas occur as benign tumors in children (in- 
fantile benign hemangio-endothelioma).** They appear as soft, irregular 
masses in the lip, tongue or other oral tissues. Some have considered 
them potentially malignant.® 





Fig. 20. Lymphangioma of tongue. This extensive lesion has a yellow cast and is 
elevated and soft. 


MALIGNANT TUMORS OF THE SOFT TISSUES 
Squamous Cell Carcinoma 


Squamous cell carcinoma of the soft tissues of the mouth is rela- 
tively rare in children. However, any wartlike lesion, ulcer, fissure, crust- 
ing, hyperkeratosis or swelling which is persistent should be thoroughly 
investigated. Whenever a definite diagnosis cannot be established from 
clinical examination and history, biopsy is indicated. It has been 
pointed out that carcinoma in young children does not follow the 
distribution of areas of chronic irritation (lower lip, anterior two thirds 
of tongue, buccal mucosa) that it does in adults, but is more indis- 
criminately located.!® 


Transitional Cell Carcinoma 


Transitional cell carcinoma (lympho-epithelioma) may arise in the 
nasopharynx, the base of the tongue, palate or the maxillary sinus and 
involve the oral cavity. It may be found in relatively young persons. 
Ulceration of the palate may be the earliest symptom, or, when located 
in the maxillary sinus, osteolytic activity due to pressure may give a 





892 ORAL NEOPLASMS OF CHILDREN 


resemblance to a dentigerous cyst, radiographically. The first symptom, 
however, may be lymphadenopathy with nasal obstruction and possibly 
ear ache. Although the tumor is quite radiosensitive, its tendency to 
wide metastasis makes the prognosis extremely grave.** 


Fibrosarcoma 


Fibrosarcoma, though rare in the oral region, is found most com- 
monly in children when it does occur. If it forms at the chin or angle 


Fig. 21. Lymphosarcoma of jaw of 3 year old girl. The untreated lesion has destroyed 
and expanded large areas of bone. 


of the jaw, it results in deformity of the mandibular contour. It may 
produce an osteolytic defect by invasion. Intraoral fibrosarcomas may 
appear as swellings with early ulceration on the gingiva, hard palate or 
tongue. Radical resection is indicated, but even then the prognosis is 
poor.** 


Lymphosarcoma 


Lymphosarcoma may involve the oral cavity and most frequently 
arises in the region of Waldeyer ring. It is one of the malignant lym- 
phomas, and some authors tend to classify reticulum cell sarcoma (see 
p. 901) and Hodgkin’s disease with it. In the oral cavity lymphosarcoma 
may be primary, 20 such cases being reported.? It may first resemble 
nonspecific oral inflammation, but may grow rapidly to reach consider- 
able size* (Fig. 21). 
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Hemangio-endothelioma may be a malignant neoplasm in a child. 
The lesion may appear quite benign and metastasize later, but such 
‘esults are extremely rare. A case reported in a seven weeks old infant 
resulted in death at 15 weeks.® 


Melanoma 

Fortunately, melanoma is rare in the oral cavity, only 61 cases of 
primary oral origin being reported.’® It should be recalled that non- 
pathologic pigmentation of the oral mucosa is usually seen in dark 
races and is not rare in white races.®° Jehger’s syndrome (intestinal 
polyposis with peroral pigmentation) may also result in intraoral dis- 
coloration. 


BENIGN TUMORS ON THE JAW BONE 


Osteoma 


Osteomas may occur in the maxilla or mandible. The oral cavity is 
the site of certain bony hyperplasias that occur so frequently as to be 


Fig. 22. 
Fig. 22. Torus palatinus. This hard, not tender elevation is found in the midline of 
the palate. 
Fig. 23. Torus mandibularis. The enlargements seen bilaterally on the lingual aspect 
of the mandible are hard and radiographically are opaque. 


classified as “normal.” The torus palatinus (Fig. 22) is found as a 
radiopaque, bony protuberance in the midline of the palate of one out 
of five adults. It begins to grow early in life, and both the incidence 
and size increase during the first three decades. In 13.7 per cent of 
children under 10 the lesion is observed, in 19.5 per cent of those 
between 1] and 20 years of age, and 23.9 per cent in the third decade.”! 
Similar bony enlargements are found on the lingual aspect of the 
mandible in the premolar region (Fig. 23). They usually are bilateral 
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and may be lobulated. Only 1.5 per cent of children under 10 years old 
showed this lesion, while in the next decade they rose to a 4.9 per 
cent incidence, and a 10.5 per cent incidence in the 21 to 30 year 
group.” Osteomas are much rarer than these osseous enlargements, but 
histologically and clinically they are similar in appearance, being differ- 
entiated by site.2* This admittedly is an arbitrary differentiation. 


Chondroma 


Chondroma is an infrequent finding in the jaw bones, but may occur 
within the bone or on its surface, more often on the mandible than on 
the maxilla. It may be found at the condyle or the mandibular sym- 
physis. It usually is radiolucent in comparison with the adjacent bone. 
Radical excision is indicated because of possible relationship to chon- 
drosarcoma. 


Central Fibroma 


Central fibroma may appear as a radiolucent area within the bone. 
Some of these are considered to be odontogenic in origin (especially if 
epithelium-resembling developing dental structures are present). Central 
fibromas are usually asymptomatic and when discovered in routine 
dental radiographs may be mistaken for cysts (see p. 897). They are 
treated by simple surgical excision. 


Central Giant Cell Reparative Granuloma; Giant Cell Tumor 


Central giant cell reparative granuloma usually is discovered in the 
radiograph as a radiolucent area, sometimes with thin radiopaque 
septa. However, swelling may be the first symptom. It is now assumed 
that trauma is often associated with its origin. These lesions are found 
primarily in young persons; Waldron noted that two of 28 cases of 
“giant cell lesions” of the jaws were in the 0 to nine year age group 
and 13 additional in the 10 to 19 year age group.** We have considered 
these lesions one group in the series of reactions to bone injury observed 
in the jaws (Fig. 24).?7 Histologically, giant cells are observed in a 
loose, edematous stroma. Often small foci of osteoid or bone are seen. 

True giant cell tumor of bone is much rarer in the jaw bones than are 
the central giant cell reparative granulomas. Waldron, in his series of 
cases, considered five to appear identical, histologically, with giant cell 
tumor of bone. The ages of these patients were seven, 10, 10, 10 and 
11. This is distinctly unlike the age distribution in giant cell tumor 
found in other bones. No case of malignant giant cell tumor of the 
jaws has been recorded in the literature.** It is probably safe to assume 
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that if true giant cell tumors do occur in the jaws, they are extremely 
rare or are not biologically similar to those in other bones. Thorough 
curettage appears to be adequate treatment for the giant cell lesions, 
for the prognosis is good. 


Fibrous Dysplasia 


Fibrous dysplasia has been described in the jaws by Schlumberger?® 
and others. The question of whether this lesion represents a true 
fibrous dysplasia related to that described by Lichtenstein,?* Jaffe,?® 
and Albright? or is a form of ossifying fibromas has been debated fre- 
quently.27 From the clinical viewpoint this is somewhat academic. 
Lesions occur in the oral region, characterized by slow, insidious, firm 
expansion with symptoms of numbness appearing occasionally. The 





Fig. 24. Giant cell reparative lesion associated with an erupted tooth and probably 
preventing its eruption. (From Robinson.27 ) 


maxilla is more commonly involved, although the lesion may appear 
in the mandible alone, or in both the mandible and maxilla. The malar 
bone may also be involved. This slowly expanding swelling usually 
begins before puberty and results in facial deformity. The radiographic 
appearance varies, always showing expansion of bone, but with a diffuse 
tadiolucency, mottling, cystlike areas, or a “ground-glass” appearance. 
Histologically, the bone marrow is replaced by fibrous tissue. 

An unusual complete facial involvement has been reported under 
the name of “cherubism.” In four or five children in one family the 
lesions appeared multilocular, radiographically, and the distortion of 
the face gave them a peculiar “cherubic” appearance.*4 

Robinson?" has regarded many of these jaw lesions called fibrous 
dysplasia as reaction of the bone to injury. The jaws are peculiar, in 
that they contain 20 deciduous teeth or 32 permanent teeth, each 
capable of individual trauma and infection. Disturbed reaction of bone 
(dysplasia) during childhood and after injury may lead to expansion 
of the bone. Many cases of this type probably have been classified as 
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fibrous dysplasia, although unrelated to the generalized bone disease 
given this name. We prefer to call this disturbed reaction to injury 
“osseous dysplasia” to differentiate it from the fibrous dysplasias asso- 
ciated with faulty embryogenesis. 

Thoma* classifies fibro-ostecomas as true neoplasms starting by pro- 
liferation of fibroblasts in the bone imarrow and differentiates them, 
clinically, by their sharply circumscribed appearance. When the tumor 
is predominantly fibroblastic, he uses the term “osteo-fibroma”; when 
there is considerable osteoid or bone, he uses the term “fibro-osteoma.” 
These neoplasms occur with a somewhat older age group than the 
fibrous dysplasia or osseous dysplasias, although any of these dysplasias 
and neoplasms may occur at widely different ages. The term “ossifying 
fibroma” has also been applied to these lesions, some of these probably 
representing those now classified as fibrous dysplasia, other osseous 
dysplasia and still others fibro-osteomas. 

The localized lesions, if circumscribed, are removed surgically and 
show little tendency to recurrence. The deformity usually regresses or 
disappears after removal of the central lesion. The generalized lesions 
are treated cosmetically. Radiation is of questionable value. If local 
infection exists, it should be eradicated. The osteogenic tissue seems to 
mature or to reach a state of equilibrium beyond which further growth 
is not apparent. None of these osseous lesions become malignant. 


Eosinophilic Granuloma 


Eosinophilic granuloma often involves the bones of the jaws. It is 
not considered a neoplasm, in the strict sense, but clinically it reacts 
as a neoplasm. In general, opinion places it as an inflammatory reaction 
of bizarre type or as a variant of Schiiller-Christian disease. The lesions, 
more common in the mandible than the maxilla, involve the bone in a 
destructive process resembling the osteolytic activity of osteomyelitis 
or of a giant cell reparative granuloma (Fig. 25). It is found primarily 
in children and young persons. The lesion responds to x-ray therapy. 


Ameloblastoma 


Ameloblastoma (adamantinoma, adamantinoblastoma) is an epithe- 
lial tumor arising from the odontogenic appar.tus of the cells with a 
potentiality for forming tissues of the enamel organ. Its structure 
resembles histologically that seen in certain developmental stages of 
the enamel organ.** The average age of onset (discovery) of the tumor 
is 30 to 32 years, but 24 were discovered in the first 10 years of life and 
113 in the next 10 years in 1036 cases surveyed from the literature.** 

The appearance of the lesion varies, clinically, radiographically and 
histologically. Histologically, the tumor may be solid, showing a struc- 
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ture of odontogenic-type epithelium in a cellular connective tissue 
stroma (Fig. 26), but may change to a multicystic lesion with rela- 
tively little fibrous stroma.?* Clinically, the first sign may be a swelling 
of the face (Fig. 27). However, many ameloblastomas are first discov- 





Fig. 25. Eosinophilic granuloma producing marked generalized radiolucency in the 
mandible. The inferior border appears only as a fine radiopaque line. 





Fig. 26. Fig. 27. 

Fig. 26. Ameloblastoma of mandible. This microscopic section, from the lesion seen 
in Figure 27, shows the cells suggestive of the enamel-forming apparatus. A, Amelo- 
blast-like cells; S1, stratum intermedium-like cells; SR, stratum reticulum-like cells. 

Fig. 27. Ameloblastoma of mandible of a 242 year old child. The swelling of the 
jaw is suggestive of an infection of the salivary glands or jaw bone. 


ered in routine radiographs or because of radiographs taken for localized 
enlargements of the alveolar regions (Fig. 28). Ameloblastomas are 
found four times as frequently in the mandible as in the maxilla. The 
radiographic appearance is inconstant. Whenever one sees a radio- 
lucency of the jaw with lobulated borders (Fig. 29) or loculations 
(Fig. 28), ameloblastoma should be suspected. However, a final diag- 
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nosis of ameloblastoma should not be made by radiographs alone, since 
dentigerous cysts (Fig. 30), traumatic bone lesions, central giant cell 
lesions and other lesions may produce radiolucencies resembling amelo- 
blastomas. It has been suggested that many ameloblastomas may arise 
from dentigerous cysts. Although this may occur (Fig. 31), it appar- 
ently is rare. 

Ameloblastomas should be removed in their entirety. They tend to 


Fig. 28. Fig. 29. 





Fig. 28. Intraoral radiograph in maxillary 
premolar region showing radiopaque trabec- 
ulae forming multicystic-appearing radio- 
lucencies, suggestive of ameloblastoma. This 
was confirmed by biopsy. 


Fig. 30. 


Fig. 29. Ameloblastoma of mandible of child. The lobulated, multiloculated 
radiolucent lesion has displaced the adjacent teeth. 

Fig. 30. Dentigerous cyst of mandible in child. The molar tooth about which the 
cyst formed is depressed. Compare with Figure 29. 





Fig. 31. Dentigerous cyst wall. The wall of this dentigerous cyst (W ) shows prolifera- 
tions (P) suggesting metaplasia to a neoplasm (ameloblastoma). 











HAMILTON B. G. ROBINSON 899 


recur frequently, over one third with follow-up showing recurrence.*! 
As many as 24 recurrences have been reported in a single case.2* They 
are relatively radioresistant, although some success has been claimed. 
Although about 4.5 per cent have been reported as malignant (metas- 
tasis or metaplasia) ,** generally they should be considered persistent 
tumors rather than malignancies.** 

Some effort has been made to subclassify ameloblastomas into primi- 
tive, plexiform, stellate, follicular, basal cell and acanthomatous types.** 
Personally, I feel that this is an academic exercise of little or no clinical 
importance. A hemangio-ameloblastomatous type has also been re- 
ported. The so-called melanoameloblastoma may represent a retinal 
anlage tumor.*° 

The mixed odontogenic tumor, or odonto-ameloblastoma, is differ- 
entiated because intercellular substance is deposited within the tumor. 
This calcified material is in the form of small teeth or tooth-material 
masses. The clinical and radiographic appearance (Fig. 32) is similar 
to the ameloblastoma, and their clinical course is the same. 


Fig. 32. 


WES ; 





Fig. 33. 


Fig. 32. Mixed odontogenic tumor (odonto-ameloblastoma) of mandible showing 
trabeculated pattern similar to, or identical with, ameloblastoma. (From Thoma 
and Robinson.®%5) 

Fig. 33. Compound composite odontome in maxillary canine region. It is made up 
of several calcified dental masses. Intraoral radiograph. 
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Odontogenic (ameloblastic) fibromas, myxomas and neurinomas are 
recognized by some oral pathologists,” '* but their differentiation from 
similar nonodontogenic tumors in the same region is tenuous and of 
questionable clinical value. 

The odontomas (Fig. 33) are not true tumors, but are benign, de- 
velopmental anomalies of the teeth. 


Myxoma 


Myxomas are relatively infrequently observed, but may appear in the 
maxilla or mandible. In the jaws they usually follow a benign course, 
and metastases may occur. We recently observed a myxoma of the max- 
illa in a six year old girl. Clinically, it had distended the maxilla and the 
face, similar to a fibrous dysplasia or osseous dysplasia. Radiographically, 
radiopacity was seen with trabeculae of radiopaque material resembling 
ameloblastoma and osseous dysplasia. These are the typical objective 
symptoms of myxoma of the jaws. This tumor was well circumscribed 
and enucleated with relative ease. Because of their benign course in the 
jaws an odontogenic origin has been suggested,” but has not been sub- 
stantiated. 


MALIGNANT TUMORS IN THE JAW BONE 
Osteogenic Sarcoma 


Osteogenic sarcoma is used as a general term for malignant tumors 
whose ancestor cells are of a type that, when fully differentiated, would 
be osteoblasts. Osteosarcoma, chondrosarcoma, myxosarcoma and other 
subtypes are included, but, since many single tumor masses may show 
different cell patterns in different areas, the specialized classifications 
are not of great value. Osteosarcoma is rare, but is found in young 
children and is most common in the teen-age and subteen-age group. 

Unlike most other malignancies, osteosarcoma may be painful in its 
early stages. This, coupled with radiolucency seen in some types of 
osteogenic sarcoma, may lead to a misdiagnosis of osteomyelitis. The 
radiographic picture varies in some stages. The bone may have a mot- 
tled appearance, in others a definite radiopacity with a “sun-ray” effect 
at its borders may be evident, while in periosteal types the “sun-ray” 
effect may be seen at the border of the bone, particularly the mandible. 
Expansion of the bone may not be an early sign. 

Osteogenic sarcoma is more frequent in the mandible than in the 
maxilla. In any child or young patient with loosening of a permanent 
tooth, or teeth, or premature loosening of deciduous tooth, or teeth, 
intraoral x-ray examination is indicated. A “spiking” of the roots 
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(Figs. 35, 38) is strongly suggestive of malignancy, especially when 
accompanied by loss of the lamina dura of the alveolar socket, or mot- 
tling of the supporting bones. 


Fig. 34. Fig. 35. 





Fig. 34. Mandibular molar region 
of 12 year old boy with metastatic 
chondromyxosarcoma. ‘The lesion 
was fairly soft and dark red, and 
there were areas of necrosis on its 
surface. 


Fig. 35. Mandibular molar region of 12 year old boy with metastatic chondro- 
myxosarcoma. The roots of the second molar are spiked, the distal root of the first 
molar is spiking, and the lamina dura is lost. 

Fig. 36. Metastatic lesion of chondromyxosarcoma in blood vessel of pulp of second 
molar tooth seen in Figure 35. 


Reticulum Cell Sarcoma 


Reticulum cell sarcoma may be primary in the mouth, or metastatic 
lesions may involve the jaw bones (see Figs. 37, 38). Those primary in 
the jaw are rare, only eight being reported in the literature. One was in a 
nine year old boy and one in a 14 year old boy. They respond well to 
radiation therapy.!* 


Myeloma 


Myelomas may be found centrally in the jaw bones. Endothelial 
myeloma (Ewing’s tumor) occurs in early years and may be primary 
in the mandible, usually the ramus, or the maxilla, usually the sinus. 
It may produce a swelling of the face, with expansion of the cortical 
bone. Peripheral osteophytes may be observed radiographically. Ewing’s 
tumor is relatively radiosensitive, but prognosis should be reserved. 
Multiple myeloma (plasma cell myeloma) is usually a tumor of later 
life. 
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Metastatic Tumors 


Carcinoma, neuroblastomas, sarcomas, sympathicoblastoma and hy- 
pernephromas are among the tumors that have been reported as me- 
tastasizing from bone, ovary, testes, breast, lung, kidney, adrenal, rectum 
and thyroid to the jaws. Fortunately they are rare in children. The 


Fig. 37. 





Fig. 38. 

Fig. 37. Mandible of a 14 year old boy showing slightly displaced, loose first molar 
tooth. Biopsy showed metastatic reticulum cell sarcoma not previously diagnosed. 
Fig. 38. Radiograph of lower molar region of boy seen in Figure 37. The roots of the 
second molar are spiked, and the lamina dura is lost. 


metastases usually occur late in the course of the disease (Figs. 34, 35, 36), 
but the primary diagnosis may be made from the jaw lesions (Figs. 
37, 38). 


SUMMARY 


A great variety of benign and malignant tumors may involve the 
oral regions of young persons. The soft tissues or jaw bones may be 
the sites of these tumors. Fortunately, metastasis to the jaws is rare. 

Because of the relative ease of examinition most of these tumors 
should be discovered early. Thorough orai examination is essential to 
discover intraoral tumors early. The dentist, through routine dental 
x-ray examination, may discover insidious intraosseous lesions. Coopera- 
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tion of the dentist and pediatrician in examination, diagnosis and 
treatment is one of the best means of assuring reduction in mutilation 
and death from tumors of the oral regions. 
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TRAUMA IN AND ABOUT THE MOUTH 
IN CHILDREN 


LAWRENCE kK. PICKETT, M.D. 


DAVID B. STARK, M.D. 


Mfany advances have been made in the 
treatment of most illnesses and diseases of childhood. The one increas- 
ing problem that faces the pediatrician and the surgeon is the treatment 
of trauma primarily due to accidents. The alarming increase in the 
accident rate throughout the country and the equally alarming figures 
in both mortality and morbidity which affect children who have been 
subjected to trauma point out the need for much more vigorous acci- 
dent prevention programs throughout the nation. Such figures also 
point up the need for continuing care and progress in the treatment 
of trauma. This discussion will be limited to trauma in and about the 
mouth in infants and children, the special conditions and considera- 
tions which arise from such trauma. 


SURGICAL AND PROPHYLACTIC CARE 


A discussion of accidents in and about the mouth in children will 
necessarily involve many conditions common to both adults and chil- 
dren. Accepted as standard treatment for both will be good surgical 
care and prophylaxis against infection. There are, however, some aspects 
of trauma involving infants and children which require special atten- 
tion. For many years prime importance has been laid on the immediate 
treatment of lacerations or other trauma so as to prevent infection. One 
must not, however, treat the local injury without consideration of the 
child as a whole, and his general condition. 


From the Department of Surgery, State University of New York, Upstate Medical 
Center at Syracuse. 
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In the interests of expediency and good care, often the surgeon 
involved in repairing trauma would prefer to administer a general anes- 
thetic to a child because of difficult exposure or the expected inability 
to cooperate. Herein lies an important feature in the treatment of the 
child. With the onset of trauma and sudden stress the gastrointestinal 
tract will have a sudden decrease in motility. It is commonly found 
that food in the stomach at the time of injury may remain there for 
six to eight hours. 

The danger of aspiration of such retained contents certainly must be 
kept foremost in the mind of the surgeon and the anesthetist anticipat- 
ing general anesthesia. In the case of elective surgery one is content to 
allow a period of fasting for six to eight hours, although generally 10 
to 12 hours are allowed to elapse. With the stress and urgency of repait- 
ing trauma one is inclined to cut this time much shorter, and thus 
should be all the more alert to the possibility of aspiration of ingested 
food. To prevent such an aspiration it is urgent that one take a detailed 
history of the ingestion of food, and, when there is reasonable doubt, 
resort to gastric lavage for preparation of the stomach if a waiting 
period is not feasible. If a large meal has been ingested, it is probably 
wise to wait 10 to 12 hours before attempting a surgical repair if gen- 
eral anesthesia is deemed necessary. During this period of waiting it 
would undoubtedly be wise to use some form of sedation to allow for 
normal gastrointestinal motility to accomplish the aim of an empty 
stomach before anesthesia. Dire sequelae may result from aspiration, 
and thus too much attention cannot be paid to this aspect. 

In addition to the dangers of aspiration, one must also be alert to 
and aware of the possibilities of a head injury associated with trauma 
about the face. Again a careful history and observation, as well as a 
physical examination, will help to indicate the amount of head injury 
associated with the facial lesion. The extent of a head injury will 
become evident only after a sufficient period of observation. The ob- 
vious signs of increasing drowsiness or coma following a lucid period, 
and respiratory depression, should turn one’s attention to the head 
injury, leaving the facial injury as a secondary consideration. It has been 
the general experience of most neurosurgeons that a 24 hour waiting 
period is adequate for the manifestation of increasing intracranial 
pressure. 

During the period of waiting one can protect the patient by adequate 
chemotherapeutic coverage. The results from the repair of a laceration 
some 24 to 36 hours from the time of accident in many cases are not 
noticeably different from earlier repairs. Certainly the safety of a general 
anesthesia at this time is far greater than immediately after the injury. 
What one sacrifices in the nature of possible infection and tissue 
edema, one certainly gains in the safety of the procedure. An alterna- 
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tive to general anesthesia, of course, would be local anesthesia for 
immediate care, with planned secondary plastic surgery if this pro- 
cedure under local anesthesia is not adequate. 


Anesthetic Considerations 


Though it is not in the scope of this discussion to go into the details 
of pediatric anesthesia, several points relative to good pediatric surgical 
anesthesia should be stressed. Anxiety, fright and pain, which generally 
accompany an accident, are not conducive to establishing rapport with 
a young patient. Preparation of the patient for surgery, as in the case of 
elective surgery, is generally not possible. However, adequate preanes- 
thetic medication can and should be given from the standpoint of 
decreasing secretions to maintain an adequate airway, and also to reduce 
to a minimum the psychic trauma of induction without a basal anes- 
thetic. A smooth induction and the resultant easier course during 
anesthesia are a coroilary to the protection of the patient against 
psychic trauma. It has likewise been impressive to the authors that 
children with a smooth induction, without the struggle too common 
to induction, have a much more comfortable postanesthetic course with 
a minimum of nausea and vomiting. Better results of corrective surgery, 
particularly about the mouth, will be noted if little or no vomiting 
occurs and oral suction does not have to be resorted to in the recovery 
room. One must, therefore, use adequate dosages of barbiturates and 
narcotics in addition to drying agents prior to operative procedures 
under general anesthetics. 

The actual mode of anesthesia is best left to the anesthetist. The 
adequate use of a basal anesthetic such as Avertin or rectal pentothal 
will allow a child to be carried in a light plane with the use of ether 
insufflation by an ether hook when the operation is in or about the 
mouth. It is frequently necessary to use endotracheal anesthesia in these 
cases; indeed, in severe cases an elective tracheotomy prior to surgery 
and for the benefit of the anesthetist should be strongly considered. 
This will be referred to later in discussions about specific injuries. 

Local Anesthesia. Most of the minor trauma seen is amenable to 
treatment using local anesthesia. The variables in this regard include 
the age of the child, the position of the trauma and the state of excite- 
ment. Here again the judicious use of sedation with a short waiting 
period will greatly enhance the chances of an optimal result. The quick- 
acting barbiturates such as Nembutal are easily and quickly assimil- 
ated by rectum if the oral route is not possible. A few minutes spent in 
preparation and sedation often save much time and effort in restraining 
a child during the procedure. 
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Antibiotic Coverage 


Since the long-term result in trauma is often dependent on the 
absence of infection, every effort should be made to prevent such an 
infection. With the increasing reports of anaphylactoid reactions to 
penicillin, it behooves one to study each case individually and to apply 
chemotherapeutic agents judiciously in the adjunctive treatment of 
the trauma. Careful cleaning and débridement cannot be forgotten 
as the best possible way to prevent infection. The mouth, face and 
areas about the mouth are highly resistant to infection. The contamina- 
tion of trauma is generally of a mixed type and probably better covered 
by a broad-spectrum type of antibiotic. 

One is always faced with the possibility of tetanus infection follow- 
ing trauma. It is, fortunately, an infrequent occurrence that children 
have not had their preliminary immunizations, but occasionally one is 
faced with the element of time in older children. The recent report 
of Stafford et al. shows that a booster injection of tetanus toxoid is 
effective in evoking a protective response as long as seven years after a 
previous inoculation. When a serious doubt exists as to previous im- 
munizations or the time element, one must use tetanus antitoxin to 
protect the child adequately. The usual precautions in skin testing and 
ophthalmic testing need only be mentioned. Serum sickness and other 
unpleasant after-effects of horse serum are more readily treated in this 
day of steroid therapy than in the past. Several cases of tetanus are still 
seen each year in the larger centers, and thus such protection should 
not be overlooked. 


Wound Treatment 


Many of the injuries in and about the mouth will be treated by the 
family physician or pediatrician. Scarring resulting from a minor injury 
may be permanent and can be minimized by scrupulous care at the 
time of the primary repair. It should be remembered that inadequate 
or ill-advised primary repair of even a small injury may produce a result 
which is less satisfactory than would have been the case had the injury 
not been treated. This is particularly true of surface lacerations. The 
scars which may result from widely placed, coarse sutures tied under 
tension and left in place too long can be very deforming. Removal of 
the resultant broad cross-hatched strip of tissue involved may be difh- 
cult or impossible. Such a scar is worse than would have occurred if 
the laceration had been left untreated. 

The prime concern in the treatment of facial injuries is the cosmetic 
result to be obtained. ‘The general principles of treatment of these 
injuries are similar to the principles of wound treatment elsewhere in 
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the body. There are, however, some modifications made necessary 
by the local considerations. 

Cleansing of the wound is important. It is essential to clean the 
abraded or open surface of all dirt or pigmented matter. If this is not 
done, the pigment may be retained and the area will be tattooed. The 
pigment particles are transported into the deeper layers of the cutis, 
and removal may be difficult and will require a secondary operative 
procedure. Immediate removal of the dirt with soap and water, using 
a gauze or a stiff brush, may be the best and more simple procedure. 
Smal] abrasions are frequently overlooked, and the resultant cosmetic 
deformity due to the tattooing will be out of all proportion to the 
apparent severity of the original injury. 

After the surface dirt has been removed the deeper parts of the 
wound are cleansed. Foreign body particles, loose, unattached bone and 
fragmented teeth should be removed. The use at this time of abundant 
saline irrigations is helpful. Because of the excellent blood supply to 
the region, it should not be necessary to remove as much tissue as in 
débridement elsewhere. Only the obviously dead tissue is to be sacri- 
ficed. 

The mucous membrane, when lacerated, should be repaired. A small 
perforation of the mucosa may be ignored, but any laceration extensive 
enough to raise a significant flap should be closed. When the area is 
accessible, as in the anterior portion of the oral cavity, a monofilament 
nylon suture may be used. In less accessible areas or in a patient who 
is not likely to cooperate at the time of suture removal (most young 
children) the use of plain or chromic catgut may be preferable. The 
tissue reaction about the nylon suture is much less marked. 

Fine suture material is used to approximate the subcutaneous tissues 
in such a manner as to allow accurate approximation of the skin edges 
without tension. The skin edges may be undermined for 1 to 5 cm. if 
surface loss is great, in order to aid in this approximation. The dermal 
sutures should be fine; 5-0 or 60 monofilament nylon suture has 
been found useful. The sutures should be interrupted and placed evenly 
close together and near the skin margin. Use of the dermal sutures 
placed near the skin edge should not be followed by noticeable scar- 
ring from the stitches if the sutures are removed in four days. 

In those cases in which approximation of the skin edges is impos- 
sible without the exertion of a dangerous amount of tension or without 
causing the distortion of facial features, one of the minor one-stage 
plastic procedures may be resorted to. These procedures are based on 
the principle of borrowing adjacent cutaneous tissue to fill in the 
traumatic defect. Z-plasties and rotation or sliding flaps may be used. 

The possibility of using a split-thickness graft to cover a residual 
bare area should be mentioned. In many cases, if the graft takes, it 
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will form an excellent physiologic dressing and will provide a relatively 
clean field for the performance of plastic procedures at a later date if 
they should be needed. No plastic procedure should be performed 
unless the surgeon is well acquainted with the use of that procedure 
and unless it is evident that failure of the procedure will not increase 
the difficulties of subsequent reconstructive surgery. 

When and how to drain a wound of the face has been and continues 
to be discussed. Many small wounds can be closed safely without drain- 
age. A more extensive wound, particularly if contamination has been 
significant, should be drained by a small Penrose drain. 

Having reviewed the general principles of wound treatment of the 
face, mention of some of the problems of treatment of wounds involv- 
ing specific locations will be ‘made. 


THE NOSE 


In treating the lacerated nose the problems are the associated nasal 
deformity and the difficulty of replacing tissue lost. The alae must be 
repaired accurately, because notching and asymmetry here are easily 
noticed. Frequently the laceration is associated with injury to the bony 
and cartilagenous framework of the nose. This malposition may some- 
times be corrected and the correction maintained by splinting at the 
time of repair of soft tissue injury. This will depend not only on 
the extent of the laceration, but also on the degree of injury to the 
bony framework of the nose and to the septum. 

Tissue loss over the nose is serious because of the difficulties of replac- 
ing the cutaneous covering by transplanting local tissue. If the loss is 
extensive, no attempt at reconstruction should be made at the time 
of primary treatment. The use of split-thickness skin as a primary 
dressing should be considered. The cosmetic result of a split-thickness 
skin graft to the nose is not satisfactory because of an inadequacy of 
texture and the color match with the surrounding skin. Under ideal 
circumstances, then, a full-thickness skin graft obtained from behind 
the ear may be tried with the realization that the chances of successful 
take are probably far from 100 per cent. 


THE LIP 


The important point of the repair of any laceration of the lip is the 
accurate approximation of the mucocutaneous line of the two sides to 
avoid unsightly notching. Care should be taken in placement of deep 
sutures to approximate the orbicularis oris muscle properly. If there is 
moderate loss of tissue from an injury to the lower lip, a V excision of 
the defect may be performed, as in the removal of a carcinoma of the 
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lower lip. In the presence of more extensive tissue loss, closure may be 
facilitated by use of the advancement procedure commonly used for 
the repair after removal of a large carcinoma of the lower lip. 


THE CHEEK 


The problem of main importance in repairing an injured cheek is the 
prevention of an external salivary fistula if the parotid duct has been 
injured. A good deal has been written about the end-to-end anastomosis 
of Stensen’s duct in the immediate repair of injuries to the cheek. 
Results have not been spectacular. The simplest procedure, which ap- 
parently gives as good results as any, is the placing of a drain from the 
region of the severed duct into the oral cavity. A Penrose drain is held 
in place by several chromic catgut sutures fixed in the depths of the 
wound in the vicinity of the severed duct. The drain is left in place 
until it comes out spontaneously, usually after two to four weeks. By 
this time a satisfactory internal salivary fistula will have formed. This 
avoids the formation of an external fistula, which is difficult to eradicate. 

A deep laceration of the cheek may also injure one or more branches 
of the facial nerve. If a paralysis of the facial muscles is noted in as- 
sociation with a recent laceration of the cheek, particular care should 
be taken at the time of closure of the wound. A stimulator should be 
used to locate the distal nerve branch. The proximal branch may be 
located by inspection of the opposing wound surface. If question exists 
about a suspected proximal nerve branch, a small section may be re- 
moved for identification by immediate microscopic examination. After 
identification of the proximal and distal ends accurate approximation 
should be obtained, using a fine nonabsorbable suture. Two or three 
sutures of 6-0 ophthalmic silk placed in the perineurium lightly 
approximating the nerve ends may allow a satisfactory regeneration. 


LACERATIONS WHOLLY WITHIN THE MUCOSA OF THE MOUTH 


The most common cause of such lacerations is perforation from a 
foreign body held in the mouth of the child. The candy stick, pencil 
or almost any toy may be the damaging factor. As mentioned pre- 
viously, only those lacerations which have raised a significant flap of 
tissue require surgical closure. The healing of the mucosa and the 
resistance to infection are great. The general anesthetic required to 
allow closure of an intraoral laceration is not justified in the usual small 
laceration. 

Most lacerations of the tongue do not require closure. Bleeding, 
although at first profuse, will usually control itself. Attempt to suture 
a small laceration of the tongue when bleeding has spontaneously 
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stopped will inevitably cause a recurrence of this bleeding. Usually the 
laceration will heal without significant scarring. When the laceration 
involves the border of the tongue, a split-tongue or “step-off” type of 
scar may result which would be a constant source of intraoral annoy- 
ance. In this instance closure of the laceration may be indicated. If 
closure is needed to control bleeding, deeply placed vertical mattress 
sutures may be effective. If simple approximation is required, buried 
sutures will be more satisfactory. The annoyance of a suture on the 
surface of the tongue is evident. Generally the child will remove this 
annoying foreign material before the healing of the wound is complete. 
Buried sutures properly placed will provide adequate approximation 
and will not be annoying to the patient. 

An extensive laceration of the tongue or of the floor of the mouth 
may result in alarming edema to the point of actual respiratory obstruc- 
tion. Urgent measures may be necessary, and on occasion a tracheotomy 
will be required to secure a safe airway. Although a liquid diet by 
mouth is usually possible, feeding by a nasal gastric tube for a few days 
until the intraoral swelling has subsided may be necessary. A gas- 
trostomy for feeding purposes is seldom necessary, since the edema and 
discomfort are generally of short duration. 

A laceration of the floor of the mouth may be complicated by injury 
of the submaxillary duct. Complication following this wound is not 
likely unless the laceration involves also the skin in the submental or 
submaxillary region. In this instance an external salivary fistula may 
form. Prevention of this is accomplished by suturing a Penrose drain 
in the region of the lacerated duct and passing it into the mouth in a 
similar manner to that described for draining the wound of the cheek, 
to avoid an external salivary fistula from the parotid duct. 

Herniation of the sucking or buccal fat pad following a laceration of 
the buccal mucosa presents an alarming appearance. It is more common 
in infants and young children. With the edema subsequent to such a 
herniation the mouth may be filled with the seemingly well encap- 
sulated mass of adipose tissue. In this situation speed in repair, all else 
being equal, is of great advantage. Even though there is some doubt 
as to the viability of the herniated fat, as much as is possible should 
be replaced and the mucosa should be sutured over the replaced fat, 
even under some tension. Loss of this fat pad may give rise to a hollow 
appearance of the cheeks in young children and infants when the pad 
is particularly well developed. Survival of even a part of the fat pad 
may prevent a disturbing cosmetic result. Since the buccal fat pad often 
is in close association with the duct of the parotid gland, allowance 
should be made for proper placement of opening of the duct in the 
oral cavity at the time of closure of the mucosal defect. 

The complication of spreading infection is of importance with lacera- 
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tions situated in two areas—the floor of the mouth or the posterior 
pharynx. With lacerations in these areas prompt and adequate admin- 
istration of antibiotics should be the rule. The complication of cervical 
edema with respiratory obstruction or spread of an infection to the 
mediastinum should be considered and careful observation of the pa- 
tient’s clinical course should be made. 

An extensive laceration of the soft palate resulting in actual separa- 
tion of the halves of the palate should be repaired with care to approxi- 
mate the muscle groups. Avulsion of mucoperiosteum from the hard 
palate will ordinarily result in no permanent defect. The tendency for 
prompt secondary healing of such palatal defects is pronounced. 

Hemorrhage occurring as the result of an intraoral laceration may be 
alarming. Immediate attention should be given to the maintenance of 
an adequate airway. Usually the bleeding will subside spontaneously 
if the child is adequately reassured and sedated. Control may be aided 
by application of pressure to the bleeding area. Occasionally bleeding 
may continue in spite of sedation and local pressure. This continuing 
hemorrhage may be an indication for surgical intervention. 


BURNS OF THE MOUTH AND OROPHARYNX 
Thermal Burns 


Most thermal burns about the mouth unassociated with other severe 
body burns are minor. The mucosal tissues of the mouth are peculiarly 
capable of rapid repair. Local irrigations may be comforting to the 
child. The edema from a severe burn inside the mouth and nasopharynx 
may well result in respiratory obstruction. Delay in development of this 
edema requires diligent observation for 18 to 24 hours following ex- 
posure to heat in an amount such that significant injury may result. If 
respiratory obstruction occurs, a tracheotomy is indicated. If the 
thermal insult has been hot air or steam, bronchopulmonary damage 
may be severe and irreversible. 

A nasal gastric tube may be used for feeding. If the damage is severe, 
a gastrostomy may be performed. It is rare for a hot liquid to cause 
damage in the esophagus. The cooling of liquid in transit generally 
prevents actual esophageal burns. 


Chemical Burns 


Chemical burns are of more serious import. Fortunately, chemical 
burns occur less frequently now than in past years. The immediate 
emergency treatment is of great importance. Any dilution of the agent 
will be helpful. If the nature of the agent is known, neutralization as 
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quickly as possible is the optimum treatment. For an alkali, vinegar 
diluted 1:1 will act as an efficient neutralizing agent. Milk may be used 
to counteract the effects of acid. If a significant amount of the material 
has been ingested, gastric lavage associated with dilution and emesis 
will be helpful. 

The care following the chemical burn is difficult. Edema, pain and 
scar contracture are the features to be considered. Pain is the easiest 
of the triad to treat. Edema should be regarded as in other trauma, as 
a potential enemy of the airway. A tracheotomy may be required. The 
effects of scar contracture will depend upon the site of injury. Damage 
to the lips may result in the formation of a microstoma. Correction of 
this deformity will require a plastic procedure after the scar has matured 
and softened. Obstruction of the digestive tract seldom occurs proximal 
to the esophagus. 

A detailed consideration of cicatricial esophageal obstruction is not 
within the scope of this paper, but early treatment should be considered 
a part of the treatment of the buccal burns. One must be cautious 
about attempting to pass a gastric tube down a severely injured esoph- 
agus. Hemorrhage or perforation of the esophagus may result from 
leaving such a tube in place. If possible, the patient should be made 
to swallow a string. This string may be brought out through the nose 
and taped to the face. There is little associated discomfort or incon- 
venience. When the acute reaction has subsided, the esophageal stenosis 
may be treated by antegrade or retrograde dilatation (assuming for the 
latter that a gastrostomy has been performed). The presence of a string 
passing from the pharynx through the scarred esophagus into the 
stomach makes the procedure of dilatation safer and more efficient. 


Electrical Burn of the Mouth 


The third type of burn is an electrical burn of the mouth. This injury 
occurs most commonly in the toddler group. When exploring the floors 
and spaces behind furniture, they encounter electrical extensions. Com- 
monly the child mouths the female component of the extension. Saliva 
or, in some older style outlets, the tongue makes the contact, and the 
house current hits the child. 

Occasionally the child will be found to have bitten through the 
insulation, making the contact directly with the teeth. Electrocution 
has been reported, but generally only local burns result. The severity 
of this burn varies with the factors, including the character of the 
contact and the duration of the exposure. In several observed cases 
the alternating current resulted in tetanic contractions of the muscles 
of mastication, causing the teeth to grip the fixture and to hold the 
contact. The immediate obvious charring and burning of the lips, 
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tongue and gums seldom represents the full extent of damage. A char- 
acteristic feature of electrical burns is the tendency of the destruction 
of tissue beyond the gross limits of the burn, frequently along the 
course of nervous and vascular tissues. For this reason the eventual loss 
of tissue is frequently greater than at first estimated. 

Hospitalization is generally required for feeding and local care of the 
wound. The most alarming complication of this injury is the secondary 
hemorrhage, which may occur at any time following the fifth day until 
the slough has separated. This may be difficult to control. Because of 
this definite danger, hospital observation is usually indicated until 
complete separation of slough. 

The resultant scarring will cause a characteristic defect of the mouth 
consisting in a microstoma or a circular “whistling” defect at the in- 
volved angle of the mouth. With extensive injury to the tongue or the 
alveolar ridge, late speech defects and dental complications can be 
anticipated. 


FRACTURES OF THE JAW 


Fractures of the maxilla or mandible are less in children than in 
adults who have undergone the same degree of trauma. This may be 
due to the relatively light body weight which gives a momentum to 
the child thrown from an automobile. There is a correspondingly lesser 
degree of force thrust on the face when this strikes first. An alternative 
explanation is the relatively greater resiliency of young bones because 
of the increased cartilage content. 


Fractures of the Mandible 


The diagnosis of a fracture of a mandible can usually be made by 
clinical examination. The findings may be a palpable irregularity in the 
mandibular arch, a displacement of the lower teeth so that the teeth 
do not close in proper occlusion, or a visible or palpable tear of the 
oral mucosa overlying the alveolus. X-ray examination should be made 
when a fracture is suspected. The x-ray film will demonstrate the exact 
site of fracture in the presence or absence of comminution. The com- 
monest site of fracture of the mandible in a child is at or in front of 
the bicuspid area. 

Treatment. If there is no significant displacement, no active treatment 
is indicated. Comfort may be obtained by the use of a Barton dressing 
placed about the head, but this is difficult to maintain in position on an 
active child. The child should be kept on a liquid or soft diet for three 
to four weeks. At this time usually the union will be firm enough to per- 
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mit starting a fuller diet which will require some chewing. The fracture 
will usually be firmly healed by five weeks. If there is significant dis- 
placement, some form of fixation of the fragments in proper position 
must be undertaken. In the older child it may be possible to maintain 
proper position by wiring of an apparatus to the upper and lower dental 
arches, which permits drawing the disp:aced fragment into proper posi- 
tion and maintaining it there while the upper and lower jaws are in 
occlusion. In the younger child, fixation of such an apparatus is not 
possible. 

One satisfactory method of immobilization of the mandibular frac- 
ture in the younger child is the approximation of the mandible to the 
maxilla using a wire passed circumferentially about the midline of 
the mandible and fixed to the maxilla through a drill hole placed in the 
anterior nasal spine. Access to this point is obtained through a small 
incision in the midline of the upper alveolobuccal sulcus. If the fracture 
is near the midline, this technique will not be satisfactory. For these 
children a properly formed silver splint is fitted to the reduced lower 
jaw and held in place by wires placed circumferentially about the 
mandible and the splint. This permits the patient to open the mouth. 
A silver splint is made by first obtaining a plaster impression of the 
lower jaw in its displaced position. The plaster model is then cut at 
the line of fracture and the displacement of the fragments is corrected. 
A silver splint is then made up to fit the teeth, which have been aligned 
in proper position. It is usually left in place for four weeks, after which 
it is removed and graded activity is permitted. These two techniques 
avoid the complication of infection and injury to the teeth buds which 
may result from open reduction and wiring of the fragments. 

Subcondylar Fractures. The second commonest site of fracture of 
the mandible in a child is the subcondylar area. The incidence of this 
fracture is fortunately rare. The clinical diagnosis of this fracture may 
be made by the presence of swelling and pain in the region of the 
temporal mandibular joint or below, together with the displacement 
of the lower dental arch and trismus or muscle spasm on the side of 
the injury. 

TREATMENT. If the displacement is minimal, no active treatment is 
indicated. The child should be allowed only liquids or soft foods. After 
three weeks standard diet may be gradually used. If the displacement 
is more definite, the dental arches should be brought into proper posi- 
tion and maintained there by the application of the arch bars in the 
older child or the circumferential wire about the mandible and fixed 
to the anterior nasal spine in the younger child. Again fixation and 
immobilization is maintained for three weeks. 

The parents should be informed of the possibility of the development 
of ankylosis. This complication is much more likely to occur when the 
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fracture is in a child than when the same anatomic fracture occurs in 
an adult. There is also the possibility that the growth center in the 
region of the mandibular head will be interfered with, so that there 
will be a lack of subsequent growth of the mandible. This lack of 
development will result in an asymmetry of the face. This lack of growth 
is less likely to occur in the older child. Open reductions and fixation 
of subcondylar fractures, although advocated by some, do not appear 
justified or desirable. The incidence of absorption of the head following 
such manipulation is significant. This absorption will of course be 
associated with the lack of vertical growth. Similarly, even though 
absorption does not occur, the manipulation necessary may result in 
injury to a growth center which otherwise might continue to function 
satisfactorily. 


Fractures of the Maxilla 


Extensive fracture of the maxilla in the child is uncommon. The 
most frequent form of injury involves fracture of the alveolar ridge with 
displacement of the teeth. The care of these teeth is discussed in an- 
other article in this issue (p. 979). The clinical diagnosis of this injury 
is by inspection, demonstrating displaced teeth, and then by palpation 
demonstrating the displacement and mobility of the fragments. More 
extensive maxillary fractures, although uncommon, may be treated as 
for the adult. The clinical diagnosis is by observation of a contoural 
deformity of the face or by palpation of a bony asymmetry of the face 
or mobility of the maxilla. Swelling of the soft tissues with ecchymosis 
of the eyelids and the conjunctiva is characteristic. 

The presence of extensive fractures of the maxilla, particularly in the 
child, is associated usually with a head injury. Consideration of the 
head injury takes priority. 

Treatment. A depressed malar zygomatic component may be cor- 
rected within the first four days by simple elevation. If the fragments are 
comminuted or if the fracture is of longer duration, elevation will be 
accomplished by entering the antrum and maintaining reduction by 
packing. The bony structures and antra are small in children, and so 
adequate reduction may be more difficult than in adults. If there is a 
bilateral fracture of the maxilla with mobility of the upper jaw, the 
treatment may consist in maintenance of proper occlusion in the man- 
ner discussed under treatment of mandibular fractures. 

The complication of lack of subsequent normal growth of any part 
which is seriously traumatized must be considered. The parents should 
be informed of this possibility at the time of treatment. Unless the 
fracture is severe and the fragments are markedly comminuted so that 
reduction is not possible, subsequent development is usually adequate. 
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Associated Complications 


Hemorrhage. Fractures of the upper or lower jaws which result in 
tearing of the mucous membrane will result in bleeding. Ordinarily 
this bleeding is not of significance; however, it may be profuse. The 
main danger of this bleeding is the resultant filling of the airway, pro- 
ducing respiratory obstruction. 

Respiratory Obstruction. Patients with fractures of the upper and 
lower jaws may present themselves with subacute or acute respiratory 
obstruction. This obstruction may be due to bleeding into the oral 
cavity, to swelling of the soft tissues due to trauma, or to inadequate 
support of the tongue and soft tissues because of a break of the 
mandibular arch. Further obstruction may result from a collection of 
saliva and mucus in the pharynx which cannot be swallowed because 
of pain, swelling or disruption of the swallowing mechanism. This 
respiratory obstruction is much more likely to occur if there is an 
associated head injury which reduces the level of consciousness of the 
patient. 

When respiratory obstruction is evident for one or more of the 
reasons enumerated above, an early tracheotomy is indicated and may 
save the life of a patient who would otherwise die of acute asphyxia 
or of a bronchopneumonia secondary to prolonged borderline respiratory 
obstruction and aspiration. 
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En the physical examination of the 
head and neck the oral cavity too frequently receives cursory considera- 
tion. The purpose of this clinic is to present an outline of the many 
local and systemic diseases which may affect one region—the tongue. 
The fact that numerous generalized diseases are mirrored in various 
lingual changes is generally appreciated. It is hoped that the reader 
may glean from this survey a practical concept of the importance of an 
examination of this organ. In striving for comprehensiveness it has been 
necessary to limit the detail devoted to any specific condition. Many 
excellent articles are available which describe fully the clinical and 
pathologic features of the diseases considered in these pages. 

Few of the lingual signs are pathognomonic. However, in the con- 
stellation with other historical and physical findings the tongue changes 
will often “cinch” the diagnosis. 

In actual clinical practice the child does not present himself with a 
disease. Actually, the examiner is provided with a series of symptoms and 
signs. The outline in the following pages is designed to aid the clini- 
cian in organizing his observations so as to arrive at a logicai diagnosis. 


ANATOMY AND PHYSIOLOGY OF THE TONGUE 
Anatomy 


In order to understand lingual pathology it is necessary to consider a 
few of the clinically important anatomic features. 
The tongue is a highly vascular and muscular organ occupying most 
of the floor of the mouth and forming the anterior wall of the oro- 
From the Department of Oral Medicine, University of Alabama School of Dentistry, 
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pharynx. The dorsum is divided into an anterior two thirds and a 
posterior third by a V-shaped groove, the sulcus terminalis. The dorsum 
in the relaxed tongue lies just below the occlusal level of the lower 
teeth. The position of the tongue can be variable and is of importance, 
as we shall see, in tongue habits. Embryologically, the tongue is formed 
from the fusion of the first, second and third branchial arches. Per- 
sistence of the tuberculum impar, which should normally recede as the 
two halves of the tongue fuse, results in a congenital lesion called 
median rhomboid glossitis. 

The squamous epithelium covering the dorsum is quite specialized 
and unlike the surface epithelium of other mucosal tissues. On the 
anterior two thirds three types of papillae are recognized: (1) filiform, 
(2) fungiform and (3) circumvallate. The filiform papillae contribute 
to the tongue its velvet-like quality. They are thin, jagged, epithelial 
projections, between ] and 3 mm. in length, and are generally arranged 
in rows. These papillae undergo continual desquamation and regenera- 
tion. Their presence or absence contributes greatly to lingual coating 
and smooth tongue. In children the filiform papillae are not as pro- 
nounced as in the adult. The fungiform papillae are interspersed among 
the filiform ones, but are more numerous along the side and tip of the 
tongue. They are mushroom-shaped, larger, and are readily dis- 
tinguished by their redness. They are not as sensitively attuned to 
metabolic changes as the filiform type. The circumyallate papillae, 
numbering eight to ten, are arranged in a V-shaped line just anterior to 
the sulcus terminalis. They are large and flat and are surrounded by a 
groove containing serous glands and taste buds. The foramen cecum is 
located at the apex of the V. This represents the embryologic vestige 
of the thyroglossal duct—a remnant of the early development of the 
thyroid gland. 

The posterior third of the tongue is not readily inspected in the 
routine examination, nor is it particularly important in disease. Suffice 
it to say that its surface contains lymphoid follicles, collectively referred 
to as the lingual tonsil. 

The general sensory innervation to the anterior two thirds of the 
tongue is mediated by the lingual nerve and the gustatory sense by the 
chorda tympani branch of the facial nerve. Both general and taste 
sensation of the posterior third is served principally by the glosso- 
pharyngeal nerve and to a minor degree by the vagus. Motor innervation 
to the entire organ is made possible largely by the hypoglossal nerve. 


Physiology 


The tongue subserves four functions: (1) taste, (2) speech, (3) mas- 
tication and (4) deglutition. 
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Taste. The taste buds are to be found in the circumvallate papillae 
and to some extent in the fungiform papillae. There are taste receptors, 
however, in other parts of the oral cavity. Though no anatomic support 
can be found, it is probable that there are four types of taste receptors 
for sweet, sour, bitter and salt. 

Speech. The phonatory importance of the tongue is readily evident 
from the observation that the production of many consonants depends 
upon the proper positioning of the tongue with respect to the teeth 
and palate. 

Mastication. It is clear that mastication is a complex process. In order 
for food to be divided and macerated, it must be tossed upon the 
broad grinding surfaces of the posterior teeth. This is made possible by 
the extraordinary mobility of the tongue. 

Deglutition. Deglutition may be divided into three stages. The first, 
the only voluntary phase, is made possible when the posterior portion 
of the tongue containing the bolus of food is depressed while the apex 
is elevated. This act hurls the bolus into the pharynx, and the second 
stage of deglutition begins. 


CLINICAL EXAMINATION OF THE TONGUE 
Methods of Investigation 


The tongue can be examined by (1) inspection, (2) palpation, (3) 
with the aid of a pharyngeal mirror and (4) Wood's light. 

Fortunately, most pathologic signs can either be seen or palpated. 
The protruded anterior portion of the tongue is easily visualized. The 
lateral borders are best seen if the tip of the tongue is held with gauze 
and gently retracted to the right and left. The lateral edges are a fre- 
quent site for traumatic lesions, and when posteriorly located they may 
otherwise easily escape notice. A tongue blade and a pharyngeal mirror 
are useful for visualizing the posterior aspect. Bimanual palpation is 
desirable for examining the corpus of the tongue and the sublingual 
space. This is best accomplished with the tongue in a relaxed position. 

Recently there has been a renewed interest in the possible use of 
Wood’s light (filtered ultraviolet) as an intraoral diagnostic aid. When 
the mouth is flooded with filtered ultraviolet light, excluding the visible 
rays, the dorsum of the tongue often displays a red-orange fluorescence 
believed to be due to the presence of porphyrins. In the majority of 
healthy, well nourished people the fluorescent area extends either over 
the entire dorsum or at least its anterior half. It has been observed that 
with papillary atrophy, as is seen in the so-called smooth tongue, there 
is an absence of this fluorescence. That the various vitamin B fractions 
seem to influence the restoration of fluorescence is doubtless due to 
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their action in regenerating the papillae. There is, however, no absolute 
proof at present that reduced or absent fluorescence is always due to a 
vitamin deficiency. Fluorescence seems to decrease with age even 
though there is no obvious disease or malnutrition. 


Symptoms 


By definition, a symptom is subjective, and pain is the most common 
complaint. 

Pain. The most important cause for pain is mechanical trauma to 
the tongue. This situation develops with accidental biting and under a 
host of other traumatic conditions. Probably, next in frequency, are 
systemic and local infective states leading to vesicle and ulcer formation 
(e.g., herpetic gingivostomatitis ). In some cases lingual pain is described 
as soreness or burning. When this symptom accompanies papillary 
atrophy, erythema and enlargement, a deficiency glossitis should be 
suspected. Such a clinical picture may result singly or in combination 
from microcytic hypochromic anemia, macrocytic hyperchromic anemia, 
and vitamin B deficiency states. These diseases may in turn be related 
to gastrointestinal disturbances. A protein deficiency, particularly of 
tryptophane, may induce such a glossitis. Since the atrophic changes 
are not pathognomonic, blood studies, gastric analysis and an adequate 
dietary history are necessary to make a diagnosis. In addition, a thor- 
ough physical examination should be directed toward finding other 
confirmatory evidence, such as angular cheilosis, dermatitis and lassi- 
tude. It is rare in children to find lingual pain with no organic changes. 
In contrast, this does occur frequently in climacteric women, in whom 
various oral complaints are the result of psychogenic causes. 

The presence of pain becomes important in differentiating deficiency 
glossitis from geographic tongue, median rhomboid glossitis, black 
hairy tongue and a host of other conditions. 

Other Symptoms. Important information is sometimes obtained 
from other presenting complaints. Fusospirochetosis frequently pro- 
duces a metallic taste. However, true abnormalities in the gustatory 
sense are exceedingly rare. Difficulty with speech and faulty articulation 
may be associated with macroglossia, hysteria and various neurologic 
disorders. 


By definition, a sign is an objective finding. The examination of the 
tongue should include an appraisal of the following: (1) tongue size, 
(2) position and mobility, (3) color, (4) coatings, (5) primary and 
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(6) secondary dermatologic lesions, (7) papillary status, (8) grooves, 
(9) scars, and (10) malformations. 

Tongue Size. In the final analysis there are only three possibilities: 
(1) enlarged tongue, (2) normal tongue, (3) small or absent tongue. 
Tongue enlargement is by far the most common pathologic finding. 

MACROGLOsSIA. This condition, also known as enlarged tongue, may 
be (1) generalized or (2) localized in its distribution. Thus the entire 
tongue may be involved, or only one portion. For example, congenital 
muscular macroglossia is of the generalized type. In contradistinction, 
infection, simple mechanical trauma or a neoplasm produces enlarge- 
ment of only a segment of the tongue. Macroglossia may also be (1) 
transient or (2) permanent in its clinical course. Thus infectious 
glossitis, for example, produces swelling for a limited time. In contrast, 
developmental and untreated hormonal disturbances yield a more or 
less permanent macroglossia. Tongue enlargement may be of (1) con- 
genital or (2) acquired origin. Thus the infant may be born with a 
large tongue, or this condition may arise postnatally. Hemangiomas 
and lymphangiomas are relatively common examples of congenital 
neoplasms which lead to localized enlargement. And, finally, macro- 
glossia may be (1) absolute or (2) relative. Thus there may be a true 
enlargement. This can be traced to an increase in cellular (e.g., rhabdo- 
myoma) or extracellular (e.g., edema) factors. On the other hand, the 
tongue may only appear large because the neighboring structures are 
small. In other words, the tongue seems large with respect to a small 
mouth. A relative macroglossia is observed in the young, healthy infant. 
It is also encountered in mongolism. It should, therefore, be clear that 
the presence of macroglossia demands an answer as to whether the 
problem is (1) generalized, (2) localized, (3) transient, (4) permanent, 
(5) congenital, (6) acquired, (7) absolute or (8) relative. Obviously, 
the solution must be gleaned from the history and the rest of the 
physical examination. 

The diseases of pediatric interest which produce macroglossia are 
classified in Table 1. 

MICROGLOSSIA AND AGLOssIA. A small tongue (microglossia) and its 
total absence (aglossia) are indeed rare. Usually, in children, a reduced 
or absent lingual organ is of congenital origin. 

Tongue Position and Mobility. The physiologic position of the 
tongue has already been considered (p. 920). It should be clear that 
the tongue can assume only a limited number of abnormal positions: 
(1) elevation, (2) glossoptosis or (3) forward thrusting. As already 
pointed out (p. 921), the tongue is capable of a great range of motion. 
Any consideration of tongue pathology must necessarily include a dis- 
cussion of (1) tongue elevation, (2) glossoptosis, (3) hypermobility 
and (4) hypomobility. 
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ELEVATION OF THE TONGUE. This common finding is generally asso- 
ciated with infections and particularly those which develop in the 
sublingual space. Similarly, any neoplasm or cyst in this region can 
cause such displacement. 

cLossoptTosis. In this condition the tongue is displaced in a posterior 
direction possibly to the point of respiratory obstruction. It may be 
seen in congenital mandibular hypoplasia. 


TABLE 1. Diseases Which Produce Macroglossia 





INFECTIOUS DISEASES 
Actinomycosis 
Histoplasmosis 
Ludwig’s angina 
Smallpox 
Thrush 
Tuberculosis 
Nonspecific glossitis 

PHYSICAL DISORDERS 
Foreign bodies 
Jaw fractures 


CYSTS 
Mucocele 
Thyroglossal duct cyst 
HORMONAL DISTURBANCES 
Cretinism 
Juvenile myxedema 
Diabetes mellitus 
Hypophysial gigantism 
DEVELOPMENTAL DISTURBANCES 
Congenital muscular macroglossia 
Mongolism 





Mechanical edema Gargoylism 

CHEMICAL DISORDERS NUTRITIONAL DISORDERS 
Plumbism Ariboflavinosis 
Wasp and bee stings Beriberi 

NEOPLASMS Pellagra 
Fibroma Vitamin C deficiency 
Hemangioma STRESS REACTIONS 
Lymphangioma Angioneurotic edema 
Lymphosarcoma Erythema multiforme 
Lipoma Serum sickness 
Neurofibroma Stomatitis venenata 
Multiple myeloma Urticaria 
Papilloma MISCELLANEOUS DISORDERS 
Rhabdomyoma Cardiac decompensation 


Cardiac glycogen disease 
Progressive muscular dystrophy 


FORWARD THRUSTING. This habit often follows efforts at the breaking 
of a previous thumb-sucking habit particularly when the latter has 
produced an open bite (space between upper and lower anterior teeth). 
The patient will thrust the tongue into the open space each time he 
swallows. This action obviously perpetuates the dental deformity. 
Psychotherapy may be required to correct this habit. 

HYPERMOBILITY. ‘This neuromuscular sign is a fairly common finding 
and is usually related to anxiety. Marked tremors on protrusion, how- 
ever, frequently suggest Sydenham’s chorea. This sign may also be 
present in chemical intoxications (e.g., plumbism) and also in hyper- 
thyroidism and rheumatic fever. 

HYPOMOBILITY. ‘This is invariably significant since under normal con- 
ditions the tongue is extremely mobile. A painful glossitis, neurological 
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disorders which involve the muscles of the tongue, and ankyloglossia 
(tonguetie) all restrict the range of tongue action. The incidence of 
lingual hypomobility in cardiac glycogen disease is great and should be 
borne in mind. Table 2 presents an outline of conditions producing 
this sign. 

Color Changes in the Tongue. Seldom are color changes the only 
sign of a disease. Alterations in size, papillary status and subjective 
complaints usually add to the picture. With the exception of the white 
coated tongue, the redness of inflammatory erythema is the most fre- 


TABLE 2. Diseases Which Produce Hypomobility of the Tongue 





INFECTIOUS DISEASES STRESS REACTIONS 
Bulbar poliomyelitis Scleroderma 
Infective glossitis MISCELLANEOUS DISORDERS 
Sublingual infections Myasthenia gravis 

PHYSICAL DISORDERS Amyotrophic lateral sclerosis 
Ankyloglossia Myotonia congenita 
Traumatic glossitis Cerebrovascular accident 

NEOPLASTIC DISEASES Bulbar paralysis 
Teratoma Severed hypoglossal nerve 
Sublingual neoplasms Syringomyelia 

CYSTS Cardiac glycogen disease 


Thyroglossal duct cyst 
Sublingual cysts 


quent color alteration. Such erythema is either localized or generalized 
and may or may not be painful. Usually, papillary atrophy accom- 
panies it. 

Localized erythema is generally the result ot physical trauma. A badly 
broken down tooth, an irritating restoration »r an ill-fitting appliance 
may be at fault. Occasionally this accompanies a nonspecific glossitis 
or, rarely, a lingual abscess. Median rhomboid glossitis is characterized 
by a smooth, shiny, red, oval plaque located in tlie midline just anterior 
to the circumvallate papillae. It is a congenital, benign, asymptomatic 
lesion. Lingual hemangiomas are characteristically dark bluish-red and 
are of particular interest in pediatrics because, since they are congenital, 
they are usually recognized in infancy. 

Generalized erythema of the tongue has long been recognized in the 
various vitamin B complex deficiency diseases. Pellagra, sprue, aribo- 
flavinosis and juvenile pernicious anemia are accompanied by a red 
and painful glossitis. The pellagrous glossitis is described as beefy red, 
whereas the tongue of ariboflavinosis is magenta. The diagnosis of these 
conditions requires considerable supportive evidence in addition to the 
tongue findings. The nutritional deficiencies are so frequently multiple 
that it is seldom that a pure syndrome is recognized. 

The pallor of the mucous membranes in anemia, the increased 
redness in polycythemia and hypertension, and the yellow cast seen in 
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jaundice are further examples of the potential importance of this 
clinical sign. Diseases which present color changes in the tongue are 
outlined in Table 3. 

Tongue Coatings. For many years investigators have sought to dem- 
onstrate a causative relation between coating and other disease proc- 
esses. It should be remembered that the tongue is frequently coated 
under physiologic conditions, particularly upon arising in the morning. 
Such coating results from the passive accumulation of bacteria, mucin, 


TABLE 3. Diseases Which Produce Color Changes in the Tongue* 





INFECTIOUS DISEASES CHEMICAL DISORDERS 

Early scarlet fever (W) Aplastic anemia (R because of purpura) 
Late scarlet fever (R) Sodium perborate (R) 
Thrush (R with W curds) Candies (variable) 
Measles (R) Black hairy tongue (B, Br, Y, G) 
Smallpox (R) NEOPLASTIC DISEASES 
Fusospirochetosis (R) Fibroma (R) 
Gonococcal stomatitis (Y) Hemangioma (R) 
Nonspecific glossitis (R) Papilloma (W) 
Secondary syphilis (W) Lipoma (Y) 
Histoplasmosis (W) Rhabdomyoma (P) 

PHYSICAL DISORDERS Myoblastoma (P) 
Galvanism (R) CYSTS 
Traumatic glossitis (R) Mucocele (Bl) 
Traumatic hyperkeratosis (W) HORMONAL DISTURBANCES 


Diabetes mellitus (W) 





* The characteristic color change is indicated in code: R, red; W, white; Y, yellow; 
B, black; G, green; Bl, blue; Br, brown; and P, pale. 


food debris and desquamated epithelium from the filiform papillae. 
However, an actual increase in thickness of the papillary epithelium 
plays a more important role in coat formation than was frequently 
thought. In support of this is the fact that various dyes painted on the 
dorsum may require several days before they are removed by the process 
of desquamation. In healthy persons, chewing, talking and salivation 
mechanically cleanse the tongue. Thus one finds that the early morning 
coat disappears after breakfast. 

Heavy lingual coatings are observed in children who are habitual 
mouth breathers or suffer with febrile and other dehydration states. The 
cause of such lingual coatings is not entirely clear. However, drying of 
the oral mucosa, lack of mechanical cleansing of the tissues due to non- 
detergent diets, local hypoxia and regional vasomotor changes all 
probably serve etiologic roles. A theory of retrograde intestinal flow 
has been advanced to explain the frequency with which tongue coating 
and alimentary problems are associated. Attempts to prove this theory 
have not been successful. Thus materials (lithium carmine, lycopodium ) 
introduced rectally have been recovered from the stomach, but never 
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from the mouth. Contrary to popular belief, constipation is not asso- 
ciated with tongue coating, although the vomiting of intestinal and 
pyloric obstructions invariably produces a thick lingual coat. This is 
found also in severe cardiospasm with esophageal retention. The under- 
lying mechanism is obscure. 

Various neurological disorders affecting the hypoglossal nerve may 
produce coating on the paralyzed side. Kidney disease does not generally 
affect the tongue with the exception of renal failure. In this condition 
the coating is brown and is believed to be due to the excretion of 
nitrogenous products in the saliva. Most generally, the color of the 
coated tongue is white, but may be changed by foods, tobacco and 
medicaments. 

A summary of the diseases associated with lingual coating is presented 
in Table 4. 


TABLE 4. Diseases Associated with Lingual Coating 





INFECTIOUS DISEASES CHEMICAL DISORDERS 
Scarlet fever Agranulocytosis 
Diphtheria Black hairy tongue 
Fusospirochetosis NEOPLASTIC DISEASES 
[ Measles Leukemia 
Typhoid fever HORMONAL DISTURBANCES 
Typhus fever Diabetes mellitus 
Yellow fever REACTION TO STRESS 
Pneumonia Rheumatic fever 
Tonsillitis Anxiety 
Pharyngitis MISCELLANEOUS DISORDERS 
Laryngitis Gastritis 
Acute febrile diseases Cardiospasm 
Psittacosis Intestinal and pyloric obstruction 
PHYSICAL DISORDERS Renal failure 


Traumatic glossitis 

Mouth breathing 

Insufficient mastication of food 
Decreased tongue mobility 

High intake of soft and liquid foods 


Vesicles. There are four primary epithelial lesions: (1) macules, (2) 
papules, (3) vesicles, and (4) pustules. Of this group, the vesicle is the 
most common lesion observed on the tongue. Broadly speaking, vesicles 
may occur in connection with viral diseases (e.g., herpes simplex and 
chickenpox) and thermal trauma, and as a reaction to stress and to 
antigenic substances (e.g., erythema multiforme). It should be recalled 
that a vesicle or bulla is thin-walled. Thus, in the presence of the usual 
intraoral trauma, the vesicle is short-lived. The end result is an ulcer. 
Thus it is indeed rare to observe vesicle formation anywhere in the oral 
cavity and especially in a hypermobile and constantly traumatized organ 
like the tongue. 
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Ulcerations. There are more than a score of secondary dermatologic 
lesions. Included in this group are (1) nodules, (2) crusts, (3) scabs, 
(4) excoriations, (5) wheals, (6) fissures and, most important to this 
discussion, (7) ulcers. 

We have already learned that intraoral vesicular lesions rupture 
promptly and that the end result is an ulcer. By far, however, the most 
frequent cause of lingual ulcerations in children is mechanical trauma. 
This may occur from tongue biting or irritation from a sharp edge on a 
tooth. Ulcerations often follow the ingestion of a hot liquid. It can be 
observed from Table 5 that there are many disorders accompanied by 
ulcers on the tongue. 


TABLE 5. Diseases Producing Lingual Ulcerations 





INFECTIOUS DISEASES PHYSICAL DISORDERS 
Fusospirochetosis Galvanism 
Diphtheria Mechanical and thermal trauma 
Syphilis CHEMICAL DISORDERS 
Tularemia Aplastic anemia 
Actinomycosis Agranulocytosis 
Blastomycosis Simple chemical burn (aspirin) 
Histoplasmosis REACTIONS TO STRESS 
Thrush Urticaria 
Herpes simplex Erythema multiforme 
Herpes zoster Lupus erythematosus 
Pertussis Scleroderma 


Papillary Status. The lingual papillae are highly sensitive structures 
which change in size under a variety of conditions. As a matter of fact, 
the lingual papillae can actually grow in a matter of days. Basically, 
there are two pathologic possibilities: (1) atrophy of the papillae and 
(2) papillary hypertrophy. 

ATROPHY. The smooth or atrophic tongue is always the result of the 
combined effect of normal or accelerated degeneration and deficient 
regeneration of the filiform papillae. Although the exact mechanism is 
not known, tissue respiration appears to be a cardinal factor. Thus a 
disturbance in the intracellular respiratory enzyme systems is very likely 
at fault in the riboflavin and niacin deficiency states. The pellagrous 
tongue is fiery red, edematous and tender. As the condition advances, 
the filiform papillae atrophy. Tissue hypoxia may also explain the 
atrophy which occurs in severe cardiac decompensation, and perhaps 
iron deficiency anemias. It is interesting that both hyperthyroidism and 
hypothyroidism have been associated with smooth tongues. 

Geographic tongue (erythema migrans) occurs not infrequently in 
children—notably in those suffering with mild febrile diseases. It is a 
benign, usually asymptomatic lesion characterized by irregular patches 
of filiform papillary atrophy surrounded by a gray-yellow border. The 
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atrophic areas migrate continually and therefore produce a “geographic” 
appearance. The clinical course is indefinite, and the lesions may come 
and go for varying periods of time from weeks to many years. The 
fungiform papillae appear prominent because of the contrasting atrophy 
of the filiform papillae. It is not related to any deficiency diseases, and 
no therapy is required. 

Table 6 schematizes these conditions. 


TABLE 6. Diseases Producing Papillary Atrophy 





INFECTIOUS DISEASES NUTRITIONAL DISTURBANCES 
Syphilis Ariboflavinosis 
Thrush Pellagra 

PHYSICAL DISORDERS Celiac disease 
Traumatic glossitis DEVELOPMENTAL DISTURBANCES 

HORMONAL DISTURBANCES Geographic tongue 
Hyperthyroidism MISCELLANEOUS DISORDERS 
Cretinism Hypochromic anemia 
Juvenile myxedema Congestive heart failure 


HYPERTROPHY. Black hairy tongue (lingua nigra) is the only condition 
which produces enlargement of the filiform papillae. It is a rare 
asymptomatic disorder affecting most frequently young adult males. 
The papillae may overgrow to the extent that they actually tickle the 
palate. The pigment depends upon the types of chromogenic organisms 
trapped between the papillae and is usually black, brown, yellow or 
green. The incidence of this condition has greatly increased since the 
advent of antibiotic lozenges. This would suggest an alteration in the 
balance of normal flora permitting various fungi to flourish. Treatment 
requires establishment of good oral hygiene and the discontinuance of 
any topical antibiotic agent. In persistent cases of papillary hyper- 
trophy the topical application of 10 to 15 per cent salicylic acid may be 
helpful. A 3 per cent hydrogen peroxide mouthwash will remove dis- 
coloration, and the application of a 20 per cent aqueous solution of 
sodium caprylate may be used as a fungicide. 

The fungiform papillae are sometimes truly enlarged in ariboflavino- 
sis. They give to the tongue a granular appearance. The tongue may be 
slightly edematous and also show prominent fungiform papillae in 
thiamine deficiency, although this is not a constant or significant find- 
ing. Despite frequent references to the so-called strawberry tongue of 
scarlet fever, it is seen in only slightly more than half the cases. Such 
patients show an early white tongue coat with prominent fungiform 
papillae (white strawberry tongue). Three or four days later the coat- 
ing disappears and a red beefy swollen tongue results (red strawberry 
tongue). 

Table 7 summarizes these papillary changes. 
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TABLE 7. Diseases Producing Fungiform Hypertrophy 





INFECTIOUS DISEASES HORMONAL DISTURBANCES 
Scarlet fever Diabetes mellitus 
Measles NUTRITIONAL DISEASES 
CHEMICAE DISORDERS Ariboflavinosis 
Black hairy tongue (filiform hyper- Pellagra 
trophy) DEVELOPMENTAL DISTURBANCES 


Fissured tongue 


Grooves. The median raphe is normally prominent. Usually there 
are also parallel furrows on both sides of the raphe. When the fissures 
are irregularly arranged, the term scrotal tongue is applied because of 
the close resemblance to the convoluted pattern of the scrotal skin. 
Fissuring is generally held to be congenital and may be inherited as an 
irregular dominant characteristic. The incidence has been judged to be 
between 0.5 and 5 per cent of the general population. Sometimes con- 
genital fissuring is associated with slight macroglossia, prominent fungi- 
form papillae and geographic tongue. It is of interest that there is a 
characteristic fissuring of the tongue in mongolism. No treatment is 
required unless there is irritation present, in which case topical hydro- 
gen peroxide and mild alkaline mouthwashes may be helpful. 

Scars. Tongue biting in grand mal epileptic seizures and in non- 
epileptic infantile convulsions is the most frequent cause of scarring, 
and preventive measures to guard against this accident should always 
be taken. 

Malformations. Ankyloglossia, fissuring and median rhomboid glossi- 
tis constitute the most common malformations. Ankyloglossia (tongue- 
tie) and fissured tongue have already been mentioned. Median rhom- 
boid glossitis is relatively rare, occurring in approximately 0.25 per cent 
of the population. The characteristics are specific, and its recognition 
is simple. Nevertheless, many of these cases have been erroneously 
diagnosed as a lingual neoplasm. It occurs as a slightly elevated red 
oval patch in the midline of the dorsum of the tongue and just anterior 
to the circumvallate papillae. It is devoid of filiform papillae, so that its 
surface is usually smooth and glistening, although it may present a 
nodular appearance. This condition is benign, congenital and asymp- 
tomatic. Most patients are unaware of its presence, and no treatment 
is required. 

Other malformations include aglossia and bifid or cleft tongue. 
Their occurrence is exceedingly rare and does not merit discussion. 
When they do appear, there is usually other evidence of a develop- 
mental disturbance in the mandible. 
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SUMMARY 


Pathology of the tongue becomes clinically apparent by way of 
symptoms and signs. The most important symptom is pain, though 
there may also be alterations in taste, difficulty in speech or swallowing. 
Signs of lingual pathology are apparent by changes in tongue size, posi- 
tion, mobility, color, coatings, dermatologic lesions, papillary status, 
grooves, scars and malformations. Since no one symptom or sign is 
pathognomonic, it behooves the examiner to fit together the positive 
subjective and objective findings. These, then, in combination with an 
adequate history and physical examination, provide the only means of 
arriving at an etiologic diagnosis of pathology in the tongue. 
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SALIVARY GLAND 
INFECTION 


JOHN A. BIGLER, M.D. 


The salivary gland system is made up 
of three pairs of glands. The two parotids open into the mouth through 
Stensen’s ducts opposite the upper second molars. The two submaxil- 
lary glands have ductal openings beneath the tongue near the frenulum. 
The two submental glands also have ductal openings beneath the 
tongue. 

The parotid glands secrete a clear serous fluid that does not contain 
mucin. Frequent infection by way of the duct is undoubtedly safe- 
guarded by the steady flow of saliva. The absence of mucin which is 
somewhat antibacterial does seem, though, to make the parotids more 
subject to infection than the submaxillary and sublingual glands, both 
of which secrete both mucin and serous fluid. 

Enlargement of the salivary glands is more commonly due to infec- 
tion than to any other cause. Any combination from a single gland to 
all six glands may be involved. 

Swelling of the salivary glands may be encountered in the following 
conditions: (1) parotitis with or without submaxillary and submental 
gland involvement due to the specific viral infection of mumps; (2) 
parotitis due to bacterial infection: (a) recurrent parotitis, (b) suppura- 
tive parotitis; (3) infiltration of the glands by tumors such as lympho- 
sarcoma and by leukemic cells; (4) miscellaneous conditions such as 
enlargement of lymphatics in or adjacent to the glands. 


MUMPS 


Epidemic parotitis, more commonly called mumps, is a commu- 
nicable infectious disease. It is a systemic infection with a predilection 
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for the salivary glands, the pancreas, testicles, ovaries and the central 
nervous system. 


Etiology 


Mumps is not as contagious as most of the other communicable 
diseases. The spread is undoubtedly by contact and droplet infection. 
Apparently, infected persons may be the source of the infection before 
there are any signs of the disease. Contacts may develop the disease 
during the whole period of gland swelling, which may last as long as 
14 days. It seems, also, that there may be a subclinical mumps as a 
source of contagion. 

The incubation period is usually between 14 and 21 days. 

There is no sex predominance. Mumps is rarely seen under one year 
of age. It is most common in the four to 15 year age group. Young 
adults also have the disease, but rarely older people. 


Pathology 


The parotid glands are most frequently involved. There may or may 
not be involvement of the other salivary glands. Because death rarely 
occurs from the disease, pathology reports are uncommon. Weller and 
Craig”? did an autopsy on a nine year old child dying of another cause 
during the time she had mumps. The mumps virus was isolated. There 
was swelling of the whole parotid with cellular infiltration, mostly 
lymphocytes, involving the ducts, periductal connective tissue and acini. 
The changes in the ductal lining varied from edema to compiete 
desquamation of the epithelial cells. Many of the ducts were dilated 
and choked with cellular debris. 


Symptoms and Signs of Parotid Irifection 


The onset is acute, usually with a feeling of tenseness and then 
tenderness of the affected gland. The first symptom in young children 
may be enlargement of the affected gland. Fever may or may not be 
present. When present, it ranges from 101 to 104° F. The swelling is 
at first soft, but there is progressive enlargement and firmness. Redness 
of the skin may occur. There may be a surrounding soft tissue swelling. 
Fluctuation is never present. Tenderness is always present. 

Usually the swelling progresses for two to three days, then remains 
stationary for two to three days, and then regresses over the next three 
to four days. It is not unusual to have one parotid affected first, to be 
followed three to four days later by the other parotid and even the 
submaxillary and submental glands. At times only the submaxillary 
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and submental salivary glands are involved. When several glands are 
involved, there may be swelling and edema over the clavicle and upper 
sternum. 

When parotid gland swelling is present, the ramus of the jaw cannot 
be normally felt. When the submaxillary glands are involved, they can 
be palpated as walnut-sized, firm, tender, movable individual glands. 
The submental glands are difficult to palpate because of the extra 
glandular swelling. 

The absence of swelling and redness of the salivary gland duct 
openings is of no diagnostic significance. In all cases of parotid gland 
swelling the duct should be milked. In mumps there is no secretion 
or a clear secretion, but never a cloudy or purulent one. 

The white blood cell count is slightly depressed, normal or slightly 
increased. It must be remembered that mumps is a systemic infection 
and that the first symptoms may not be those of salivary gland in- 
volvement. 


Symptoms and Signs of Systemic Infection 


These are less commonly found in the infant and young child in 
contrast to the older child and young adult. 

Central Nervous System. This usually takes the form of a meningo- 
encephalitis. It may precede the salivary gland involvement by one to 
two days, but often follows it by five to 10 days. There is a rise in tem- 
perature, headache, often vomiting, possibly a convulsion and a stiff 
neck and spine. The cerebrospinal fluid is under increased pressure, 
the protein is increased, the sugar may be, and the fluid is clear to 
slightly cloudy, depending upon a cell count of under 25 to 1000, mostly 
lymphocytes. 

Pancreas. There is a rise in temperature, vomiting, pain in the upper 
abdomen and varying degrees of rigidity. This rarely precedes, but may 
follow, the salivary involvement by five to 14 days. 

Testes and Ovaries. Orchitis and oophoritis are rarely if ever seen 
before puberty. Such involvement may occur before the salivary gland 
swelling, but usually follows by five to eight days the parotid swelling. 
It may be a cause of sterility. 

Other rare complications reported have been mastitis, myocarditis, 
myelitis and deafness. 


Differential Diagnosis 


Recurrent parotitis is usually easily differentiated from mumps if one 
massages Stensen’s duct. If a milky fluid is obtained, then mumps is 
not present. 

Suppurative parotitis is most commonly encountered in the newborn 
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and in the aged, but may occur in children. The fluctuation of abscess 
formation usually is present. 

Zygomatic mastoiditis may be differentiated, but in such cases the 
swelling does not have the parotid distribution. 

Adenitis and cellulitis may be confusing, but usually in such condi- 
tions the ramus of the jaw is normally palpable. 


Immunity 


One attack usually confers immunity for life even though only one 
parotid has been involved. Recurrent infections of the parotid glands 
are rarely due to the mumps virus. 

The immune reaction of mumps has been reported by Enders 
et al.6 78 

The “S” or soluble antigen complement fixation titer rises rapidly 
during the course of the disease and falls off sharply after the first week. 
The “V” or virus antigen appears after the first week and reaches its 
peak in about three weeks and then decreases, but a detectable titer 
always remains. 

A skin test has also been developed, but is of value only in retrospect. 
It is a delayed tuberculin-like reaction obtained with mumps virus 
antigen. A positive reaction is believed to indicate previous mumps 
infection.*®: 1° 


Prognosis 


The prognosis is invariably good. 


Prevention 


It is only rarely that prevention of infection should be attempted in 
children before puberty. Thirty to 50 cc. of convalescent serum or 5 
cc. of fractionated gamma globulin from the same source may prevent 
or modify the infection if given during the first week of exposure.® 
Ordinary gamma globulin (that used for measles prophylaxis) is of 
no value. 

Active protection*: 1* 1* now seems feasible, but is not advocated for 
children. One to 2 cc. of a suspension of killed mumps virus is used. 
The number of injections has not been determined. As the virus is 
grown in egg embryos, its use in egg-sensitized patients may be haz- 
ardous. 


Treatment 


Treatment is purely symptomatic. The sulfonamides and antibiotics 
are of no value. 
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Complete bed rest is advisable during the period of gland swelling. 
Adequate fluids should be given and what foods the patient can take. 
Hot or cold applications as the patient prefers may give some comfort. 
Sedation is rarely necessary in the child. 

There is still divergence of opinion as to the use of stilbesterol as a 
prophylactic and therapeutic aid in orchitis. It can be tried in doses 
of 3 to 5 mg. once or twice daily.14 In adult males some benefit may 
be expected from large doses of up to 200 cc. of mumps convalescent 
serum or 20 cc. of gamma globulin fractions from such serum." 


PAROTITIS DUE TO BACTERIAL INFECTION 


RECURRENT PAROTITIS 


Recurrent parotitis occurs as a swelling of one or both parotid glands, 
indistinguishable from mumps except that it recurs and that a floc- 
culent material containing pus cells and bacteria can usually be ex- 
pressed from Stensen’s duct. Many such cases have been reported, and 
it can now be established that it is not recurrent mumps.” % 15 17, 18, 20 
The age spread is from infants under one year of age into young adult 
life. As the infection is rather benign and from outward appearances 
is indistinguishable from mumps, it is not uncommon to have a child 
experience one or more attacks before the family seeks medical aid for 
an explanation. 


Etiology 


The etiology of recurrent parotitis is still obscure. It does not seem 
to be caused by the mumps virus. Florman® has expressed the opinion 
that it follows a virus mumps infection. To support this theory all cases 
should have a positive complement fixation and skin tests as well as 
involvement of salivary glands other than the parotids. Such has not 
been the case. 

In our experience recurrent parotitis has been primary in otherwise 
healthy infants and children. There seems to be no relation to throat 
infection, the presence or absence of the tonsils or the condition of 
the gums or teeth. It occurs in both the healthy and the malnourished 
infant. In our cases there was usually no history of mumps prior to the 
onset. Some cases were observed at the time of the first swelling, and 
epidemic mumps could be safely excluded. In other cases it seemed 
from the history that the first attack of parotitis was due to a specific 
viral infection because other members of the family had parotid 
swellings. 

Pearson'® reported 17 children with recurrent parotitis, bacterial 
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infection being present in six and no infection in 11. He also found a 
history of allergy in 11 of the 17 cases. Such a history and findings of 
allergy have not been substantiated by others. 

In all our cases Streptococcus viridans with or without other organisms 
was cultured from the secretion from Stensen’s duct. Other organisms 
have been staphylococcus, pneumococcus, streptococcus and E. coli. 

It would seem that the infection is an ascending one from the mouth 
through Stensen’s duct. This is borne out by the work of Berndt, Buck 
and von Buxton.! Using a hemolytic Staphylococcus aureus, they in- 
fected Stensen’s duct in 17 dogs and produced parotitis in seven, while 
parotitis developed in only three of 15 dogs when an artery to the 
parotid was injected. 

Whether infection is the primary cause of the parotitis or whether 
it is secondary to salivary stasis is not known. Dilatation of the ductal 
system has been found by sialograms in some cases without evidence 
of obstruction. Undoubtedly some degree of dilatation must be present 
to account for the increased amount of secretion that can be milked 
from the duct. 


Pathology 


Florman® has reported on a biopsy of the parotid in a case of recur- 
rent parotitis. No mumps virus was recovered by inoculation of chick 
embryos. There was evidence of acute and chronic nonspecific inflam- 
mation with slight dilatation of the ducts. There were changes in the 
ductal epithelium as well as periductal inflammatory reaction. He re- 
ports that these are not unlike the findings in mumps. 


Symptoms and Signs 


The onset is usually acute. There is no sex difference, and the age at 
the first attack varies from six to eight months up into young adult 
life. The onset is most common between the ages of four and five. 

Swelling of the parotids is sudden in onset as it is in mumps, and 
it is usually the first noticeable symptom. The whole gland is involved 
in nearly all cases. The swelling is rarely as large as it often becomes in 
mumps, and it has a nodular firm feel with little if any edema. Redness 
of the skin may occur. The swelling may be bilateral or unilateral, and 
recurrences may involve one side and later the other side. Usually 
recurrences involve the same gland each time. Fluctuation is rare. The 
maximum lymph nodes are not enlarged. Though the submaxillary and 
sublingual salivary glands are frequently involved in mumps, they are 
never involved in recurrent parotitis. 

tensen’s duct opening is usually red and edematous in contrast to 
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our usual finding in mumps. The expression of pus from the duct is 
diagnostic. The pus has a characteristic appearance. It is grayish or 
whitish and is flocculent with flecks and clumps of pus cells mixed in 
the saliva. We have never observed a bloody discharge. The purulent 
material is expressed easily from the duct opening by pressure over the 
affected parotid and then milking the duct along the cheek. Ordinarily 
one does not see pus coming from the duct without making this pres- 
sure. Often it will spurt from the duct opening. Usually only a small 
amount can be expressed at any one time, and further milking will not 
produce more for a few hours. This may mean that the duct dilatation 
cannot be great. We have never been able to express any plugs which 
might have blocked the duct. In some cases purulent material does 
not appear until more than 24 hours after onset. We have never found 
eosinophils in the secretion. It is only rarely that purulent secretion 
cannot be obtained. 

In mild cases the duration of the swelling may be only for two to 
three days. In the average case it will last for 10 to 21 days, but it is 
not unusual to have some swelling for several weeks. In the latter cases 
there will be fluctuations in the size of the gland during that period. 
When the swelling has been present for more than two weeks, the 
glands become more nodular and firm and resolution is slow. 

The number of recurrences varies widely in the individual case. In 
some there is only one episode of swelling, while in others there may 
be 20 or more recurrences. These may occur after only a few days, a 
week or a month, sometimes two to three times a year, and at times 
after several years. The longer the interval between attacks, the less 
likelihood there is of a recurrence. The severity of the swelling and the 
length of time it is present have no bearing upon the number of attacks 
or the interval between them. It has seemed to us, after observing well 
over 100 patients, that the younger the age at onset, the more frequent 
the attacks. 

Fever may or may not be present. When present, the temperature 
varies between 100 and 104° F. rectally. Fever is usually present at the 
onset, at which time it is highest and persists for only a few days. After 
that there may be no fever or only a low grade one. 

Pain in varying degree is nearly always present. At times it occurs 
before the swelling. It is rarely severe, and most children pay no atten- 
tion to it after the first few days. The amount of tenderness varies a 
good deal, but is rarely severe. 

Toxicity is rarely present even when the fever is high and there is 
bilateral swelling. The children do not appear ill, and it is difficult to 
keep them in bed. There is little or no difficulty in eating. 

In respect to the blood cell count, there is usually some leukocytosis 
of between 8000 and 18,000 with an increase in the polymorphonuclear 
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cells. As is usual of infections in infancy, the lymphocyte ratio may be 
high in contrast to that normally seen after the infancy period. 

X-ray examinations of the parotids have always been reported as 
normal. Sialograms, made by injecting contrast material into Stensen’s 
duct, are reported often to show some slight ductal dilatation. 

The infection does not seem to be a general one, but is localized to 
the parotids. We have never seen involvement of the other salivary 
glands, the testicles, ovaries, central nervous system or other organs. 
No instance of contagion from recurrent parotitis has been observed. 


Treatment 


Treatment so far has not been too satisfactory in shortening the course 
of individual attacks or in preventing recurrences. The sulfonamides 
are of no apparent benefit. Penicillin and the other antibiotics may 
‘shorten the attacks somewhat. 

Aspirin is given for fever and comfort. Sedatives such as phenobar- 
bital may be used, but are rarely indicated. Heat or cold applied to the 
swollen gland may give some comfort, but does not influence the course 
of the disease. Bed rest should be insisted upon, at least during the 
febrile period. Any food that is tolerated should be given. 

We have used x-ray therapy in a number of cases, and it has seemed 
to shorten the period of swelling. Frequently the recurrences are de- 
creased in number as the period between recurrences is lengthened. 
In one case we observed with several attacks of bilateral swelling, x-ray 
treatment was given to one side. The next two recurrences developed 
on the untreated side. Treatment was then advised on the other side, 
and no further attacks occurred during the next year of observation. 

It has never been necessary in our experience to resort to surgical 
intervention by either slitting the duct opening or incising the gland. 
In fact, such a procedure should be frowned upon until there is sufh- 
cient evidence that frank suppuration has occurred and other methods 
of therapy have failed. 

Recurrent parotitis is usually a benign condition that occurs in other- 
wise healthy infants and children. This is in contrast to suppurative 
parotitis with abscess formation, whether it occurs in the newborn or 
is secondary to some other infections or as a complication of surgery, 
in which case surgical incision may become necessary. 


SUPPURATIVE PAROTITIS 


Suppurative parotitis as described here includes only those cases in 
which there is frank or impending abscess formation of the gland. This 
is in contrast to recurrent parotitis in which purulent material may be 
milked from the duct, but there is no apparent abscess. We have 
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observed four children with abscess formation, but in none of them 
was there a history of previous recurrent parotitis, and in none of them 
did recurrent swelling of the gland occur after the attack with sup- 
puration. 


Florman’ reports the case of a five and a half year old boy who, it was stated, had 
mumps at the age of two years. He recovered, but had some residual painless swelling 
in the right parotid area which enlarged and regressed from time to time. Two weeks 
prior to admission he was hit by a fist in this area, and shortly afterwards there was 
marked pain and swelling. Fluctuation occurred, and incision and drainage were per- 
formed. Neisseria catarrhalis was cultured. Trauma may have been the cause vf the 
suppuration in this case. 


Suppurative parotitis is fairly rare. It occurs in the newborn, during 
childhood and in the aged. Although the mortality used to be reported 
as from 30 to 45 per cent,® it is now much lower since the advent of 
the sulfonamides and antibiotics. Sanford?! reported five cases in new- 
borns treated with sulfonamides and incision for drainage in four cases 
and with recovery in all five. 

The onset is acute with fever and swelling of the affected gland. The 
involvement is usually unilateral, but it may be bilateral. Trauma to 
the parotid may be a factor even in the newborn in the process of 
delivery. The skin over the gland becomes red and hot, and soon 
fluctuation occurs. In the cases we have seen pus could be milked from 
Stensen’s duct. In older children we have seen it occur with an otitis 
media. The infectious organism is usually Staphylococcus aureus and 
Streptococcus viridans, but any organism may be the infectious agent. 

Treatment consists in hot applications and the use of penicillin and 
the broad-spectrum antibiotics. Incision and drainage is usually neces- 
sary, but is best delayed until there is a good area of fluctuation. 


MISCELLANEOUS SWELLINGS OF THE SALIVARY GLANDS 


Calculi in the salivary glands or ducts are extremely rare in children, 
but do occur in adults. 

In Mikulicz’s syndrome there is swelling of the parotids usually due 
to leukemia, lymphosarcoma, tuberculosis or syphilis. Blood and bone 
marrow studies as well as lymph gland biopsy will establish the diag- 
nosis. 

In cat scratch fever with involvement of the conjunctiva or a face 
lesion there may be nodular swellings in the parotid area due to lymph- 
adenitis. Tuberculosis may also involve these glands. With such swell- 
ing there is not a typical parotid distribution. Zygomatic mastoiditis 
may cause preauricular swelling, but it does not go down over the ramus 
of the jaw. 

Lymphangioma or hygroma may occur in the salivary gland areas, 
but because of the type of swelling, the chronicity and the fact that 
they are often congenital, a proper diagnosis should not be difficult. 
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Cervical adenitis and the swelling of an apical abscess in the sub- 
maxillary region should not be confused with salivary gland infection. 
Palpation of the ramus of the jaw will usually differentiate an adenitis 
because it cannot be palpated in parotitis. The swelling of an apical 
abscess is usually firm and indurated and fairly well fixed to the man- 
dible in contrast to the softer and more movable swelling of the sub- 


maxillary salivary glands. 
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THE PEDIATRICIAN’S RESPONSIBILITY 
IN DENTAL EXAMINATION 


PAUL K. LOSCH, D.D.S. 


WARREN R. SISSON, M.D. 


Kt is generally recognized that phy- 
sicians caring for the health of children neglect dental diagnoses and 
manifest little interest in dental treatment because of inadequate 
instruction in this field. The purpose of this discussion is to offer a 
procedure for dental examination and to make certain comments con- 
cerning selected dental conditions with the hope that further interest 
and study in this important area of child health will be promoted. 


THE DENTAL EXAMINATION 


After a long experience of clinical cooperation with pediatricians and 
dentists it is felt that those interested in the care of children should 
be equipped and able to make an adequate dental examination. The 
casual oral examination with tongue blade and flashlight is not satis- 
factory. Often in transcripts of general physical examination we see, 
under the heading “Mouth,” notes of extensive “pyorrhea” where only 
a mild inflammation of the gum exists because of the presence of food 
impactions around the necks of the teeth due to poor hygiene. Or 
again, we see noted “Much dental caries” when all that exists are 
extensive stains in caries-free dentitions. Little more than a dental 
mirror and explorer with an adequate source of light such as that pro- 
vided by a head mirror need be added to the armamentarium. With 
very little practice these instruments can aid the examiner in making 
a detailed examination of the teeth. With even a limited knowledge of 
what to look for the pediatrician can offer timely information and 
advice to parents as well as prescribe needed therapy. 
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From the neonatal period through all the periods of development for 
which the pediatrician holds himself responsible these examinations 
should be routine. 


Examination of the Newborn* 


The newborn, of course, offer little for dental observation with the 
rare exception of precocious eruption of teeth—patticularly the inferior 
primary central incisors. These precociously erupted teeth are usually 
amorphic and of poor quality and often so tenuous in their attachment 
that, for fear of unobserved abortion and aspiration, they should be 
removed. If, however, they seem reasonably firm with a reliable fibrous- 
like attachment, they should be allowed to remain. They rarely interfere 
with feeding, but sometimes do irritate the tongue to the point that 
removal is advisable. This situation, whether allowed to remain or not, 
creates a problem in development which should come to the early 
attention of a dentist. 

On rare occasions osteomyelitis of the maxilla at the premaxillary 
suture may be observed in the newborn. This condition is characterized 
by marked redness and swelling of the gingival mucosa in this area 
and, if not treated promptly, may involve the whole facial hemisphere, 
including the orbit. The usual treatment for osteomyelitis is, of course, 
promptly instituted. 

In some localities there has been a transient vogue of surgical inter- 
vention with the superior frenum labiorum when it seemed large and 
seemed to interfere with mobility of the lip. Part of the premise for 
surgery is that the frenum muscle will extend its attachment into the 
palatal area and, thus, during subsequent dental development create 
a wide diastema between the central incisors. The writers frown upon 
both therapy and concept, since there is no good evidence to indicate 
this procedure. A simple inquiry into familial tendency toward central 
diastemata is usually sufficient to confirm the differential diagnosis and 
forbid surgery. 


Examination of Infants 


Within normal limits from the fourth to twelfth postnatal month, 
a more or less orderly eruption of primary teeth begins which is usually 
completed by the twenty-fourth to fortieth months. These wide differ- 
ences in chronological sequence can be regarded as within normal 
limits, and on rare occasions an even wider divergence may be observed, 
the host ultimately achieving a normally functioning dentition. 


* See also page 847. 
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Tooth Eruption 


The complications reflected in the dental apparatus by general 
growth interference such as may be observed in endocrinopathies will 
not be discussed here. There are two observations on this point we wish 
to emphasize. First, under otherwise normal conditions the chrono- 
logical sequence of dental development may be expected to be patent. 
In other words, the early or late appearance of the primary teeth pre- 
dicts the same behavior during the entire dental development. Second, 
in no instance should generalization be made concerning the total 
development of the child from observations on his dental development 
alone. For example, a child sustaining a tumor of the adrenal cortex 
may have an accelerated linear and sexual development without change 
in his dental development. On the other hand, a true cretin will demon- 
strate retardation in all areas of developmental assay. At the same time, 
from all known means of assay an otherwise perfectly normal child 
may exhibit precocious maturation in all areas, including dental de- 
velopment. 

There are innumerable charts and tables of so-called normal dental 
development which the practitioner should consult, but always with 
the understanding that such tables are the mean result of accumulated 
data and that the sequence is more important than the chronology. 
Marked changes in sequence may indicate absence of expected tooth 
germs or the presence of supernumerary teeth. It should be remembered 
that frequently the early loss of a primary tooth precipitates the pre- 
cocious eruption of its adult successor. 


Tooth Morphology 


Upon mirror and explorer examination of the teeth themselves cer 
tain salient observations seem important to the writers. The following 
is not intended as a comprehensive undeviating pattern, but only as a 
suggested example. Some orderliness is, of course, important, but a 
“systems” examination usually becomes just that and the important 
adventure of careful observation is lost. 

We like to view the teeth first as individual units with particular 
attention to morphology. Are the teeth of average size and form? 
Deeply notched central incisors, because of the restricted development 
of the central lobe, may be considered pathognomonic of congenital 
lues, but not all hard, smooth, shovel-shaped teeth are the result of 
this disease. They may only reflect a hereditary constant. Elevation of 
the mamelons with well defined notches between the centers of de- 
velopment, accompanied by a highly translucent “blue” line at the 
incisal edge of the newly erupted adult central incisor, usually describes 
a well formed tooth. When these teeth appear “flat” and opaque, and 
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though complete but ill defined centers of development are present, 
you can generally expect a poor quality dentition with open fissures 
in the molars and usually a greater susceptibility to decay and abrasion. 

“Normal” teeth are not rough and pebbly. When the dentition 
appears as such, the condition can usually be associated with some 
other event in the medical history of the child such as resistant rickets. 
Abnormal pits on the smooth surfaces of the teeth can often be traced 
back to some prolonged febrile episode such as the exanthematous 
diseases during the coronal development of the tooth. This “pitting” 
is not necessarily bilaterally symmetrical. One tooth germ may be in 
an “active” period of development, while its counterpart in another 
quadrant of the mouth may be in a “resting” period during the febrile 
episode. It should be remembered that though the genetic organs of 
the enamel and dentin which lay down the matrix for these calcified 
structures enjoy a vascular circulation, there is no demonstrable circu- 
lation of the fully developed and calcified tooth. 

Occasionally we may see a singular condition such as the opalescent 
tooth which abrades easily. X-ray examination of such teeth may reveal 
an almost total absence of the dental pulp which characterizes true 
odontogenesis imperfecta and can be further identified by a history 
of the condition in multiple antecedents. Such teeth, though poor in 
character, are not readily susceptible to decay. 

Sometimes imperfectly formed enamel leaving areas of very thin or 
absent “patches” on the crown occurs which leaves the exposed dentin 
stained a deep brown. Again, poorly formed enamel may manifest itself 
by appearing volumetrically intact, but of a soft, buttery colored con- 
sistency which describes another form of amelogenesis imperfecta. Such 
teeth also have a satisfactory formation of dentin and pulp and are 
also unexpectedly resistant to dental decay. 

Again, on rare occasions, extremely smooth, hard, white, slightly 
diminutive teeth may be scattered about the dental arches. Upon x-ray 
examination multiple absences may be revealed. Such teeth are almost 
invariably associated with other signs which identify a total ectodermal 
dysplasia. On the other hand, the rather frequent absence of such teeth 
as the superior adult lateral incisors or the inferior second premolars 
may be encountered without signs of any other ectodermal disorder. 
Often the absence of these teeth is associated with a familial pattern. 
On rare occasions a vicarious absence of any of the teeth may occur. 
Early discovery of this idiopathic pattern by full x-ray examination of 
the dental arches before age five may save the child orthodontic com- 
plications. From this same x-ray examination the early discovery of 
supernumerary teeth, particularly in the premaxillary and inferior pre- 
molar regions, may be revealed. Often it is necessary to surgically 
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recover these extra teeth at an early stage to prevent serious maloc- 
clusion of the normal dentition. 


Color and Staining of Teeth 


As mentioned in the cases of agenesis of the special tooth structures, 
color often plays an important role in dental examination. The blue 
to black teeth witnessed in erythroblastosis fetalis are a good example. 
This condition is characterized generally by pigmentation in the pri- 
mary dentition and the definite limit of vital staining to the neonatal 
line of dental development, but we have seen pigmentation of the 
occlusal cusp in the first permanent molar in a child who had extreme 
jaundice after erythroblastosis fetalis. This condition should not be 
confused with silver nitrate stains sometimes seen in children who have 
had dental care. Vital staining of the tooth structures may also occur 
in varying hues of yellow and brown in diseases such as congenital 
atresia of the bile ducts. Occasionally, vital staining or “mottling” of 
the teeth may occur because of extra physiological chemical influences 
on the structure during development. Such is the case of mottling 
present when excessive amounts of sodium fluoride are endemic to the 
water supply. 

Surface stains of the teeth may be due to fungus residing in the 
embryonic surface membrane covering the teeth. They may be due to 
chemical influences such as iron therapy in a suspected anemia and 
are sometimes thought to be the result of some idiopathic hemolysis, 
the products being deposited on the teeth via the saliva. 


Calculus 


Hard calculus is rarely deposited on the teeth of young children, but 
as they approach adolescence this precipitation process, particularly on 
the lingual surfaces of the inferior incisors, is a common finding. Some- 
times in the presence of metabolic disease such as diabetes there may 
be observed heavy deposits of calculus on the buccal surfaces of the 
superior adult first molar as well as the inferior incisors. Such deposits 
may cause irritation to the gingival mucosa and should be removed. 


Dental Caries* 


In continuing his examination of the teeth with the mirror and 
explorer, the doctor should keep in mind the order of vulnerability of 
decay in susceptible teeth: First, the most likely areas are in the deep 
grooves and fissures, particularly in the adult dentition. The next areas 


* See also page 953. 
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most likely to be involved are those at the contact point between the 
surfaces of the teeth. For this reason early x-ray examination by 
the dentist is important. The next most likely area is at the marginal 
gingivae, and such lesions are easily identified with the explorer and 
easily overlooked without this procedure. Finally, the proximal areas of 
the anterior teeth may become involved. Occurrence in this latter 
instance invariably identifies the highly susceptible patient, and rapid 
measures of control should be begun. 


Lesions and Infections of Investment Tissues 


After observing the size, shape, presence and color of the teeth, 
attention may be turned to the investment tissues of the teeth. Bony 
dysplasias such as may occur in renal rickets can only be observed 
roentgenographically. Bony recession of the alveolar crest except in the 
presence of skeletal disease is rare. Rare, also, in children is loss of bone 
due to traumatogenic occlusion of the dentitions. Rarefaction due to 
dental alveolar abscess is, of course, all too common. By and large, bony 
defects will be revealed without search during a routine examination 
because of the acute symptoms. Rare occurrences such as osteogenesis 
imperfecta will be first identified elsewhere in the skeletal system. It 
is possible to mistake such diseases as an eosinophilic granuloma for an 
alveolar abscess; consequently all abnormalities should be investigated 
by x-ray. 

The gingivae, tongue and oral mucosa should, of course, be noted. 
Changes in color or texture can be readily observed. 

Blood dyscrasias such as the leukemias or agranulocytoses are usually 
identified before oral symptoms become acute. However, the initial 
diagnosis of purpura is not uncommon from observation of petechial 
hemorrhages present in the oral mucosa. We have known of instances 
in which neglect of other symptoms delayed the hematological diagnosis 
of infectious mononucleosis until oral examination was done. 

The signs of drug and chemical intoxication of the marginal gingivae 
are well known; yet we believe they are more easily identified by the 
observer who routinely examines these tissues in their normal state. 
The “blue” line of heavy metal intoxication or the sometimes only 
slight swelling of the mucosa of patients taking Dilantin are more 
quickly recognized by the initiated examiner. 

Frank infections of the gingivae and oral mucosa, unless they reach 
the proportions of acute distress, are often neglected by both patients 
and doctors. The slight swelling and redness of the marginal gingivae 
can be confusing. Effects of malnutrition and subclinical infections, or 
both, may present the same picture. At any rate the presence of such 
signs deserves exhaustive nutritional and clinical laboratory tests to 
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identify the cause. Scurvy does not always present acute manifestations, 
and by the same token gingivitis due to poor hygiene or infections 
deserves detailed investigation. 

Viral stomatitis, mycotic infections, virulent cocci infections, so- 
called Vincent’s disease and aphthous stomatitis are usually apparent 
enough in the acute stages to command attention and need not be 
discussed here. 


ORAL HYGIENE 


The instruction for good oral hygiene is the pediatrician’s responsi- 
bility, and yet we often find that he neglects this opportunity or, worse, 
minimizes its importance. It is discouraging to find that the presence 
of swollen cyanotic mucosa seen in congenital heart disease such as 
tetralogy of Fallot, or the monumental elevations of the gingivae some- 
times seen in Dilantin therapy are used as an excuse by the pediatrician 
to encourage neglect of toothbrushing. These are the very cases in 
which instruction in good oral hygiene should be prescribed. 

The pediatrician has the opportunity to examine the mouth and 
teeth and point out the importance of good hygiene or evidence of 
neglect long before the dentist may see the child. Instruction in home 
care can be relatively simple. Recommending the use of a small but 
firm brush and almost any dentifrice accepted by the American Dental 
Association, effort should be made to impress the patient and his 
parents with the importance of brushing the teeth. Good hygiene 
unquestionably aids in controlling gingival infection and the initiation 
of the carious dental lesion. This has been proved over and over again 
by reliable clinical studies. 

Instruction should not be complicated and should begin as soon as 
the primary teeth are present. A time table such as brushing the teeth 
as soon as possible after eating and always before retiring should be 
recommended. If very young children are taught to include tooth- 
brushing every time their face is washed and their hair is combed, it 
will become a part of the “feeling” of total hygiene and will not be 
neglected when they are more mature. A “technique” of brushing is 
to be discouraged in young children—they should simply be admon- 
ished to brush inside and outside and on top of their teeth, making 
sure that they brush next to the gums. Parents should help occasion- 
ally, but they should also be warned not to be impatient with childish 
ineptness and that this intimate act of hygiene should become the 
responsibility of the child as early as possible. 

Though it is regrettable, there is no doubt that it is still true that 
some dentists, either through ignorance or lack of responsibility, refuse 
or discourage adequate dental care for children. When the pediatrician 
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finds this true upon an attempted reference te the “family” dentist, 
he should without compunction of ethics advise the parents to seek 
another referral. Most urban areas now have “specialists” known as 
pedodontists or at least dental practitioners who limit their time in 
part or in whole to the care of children. Most “good” dental practi- 
tioners reserve part of their time for children and only refer the most 
difficult cases to the pedodontist. 

The pediatrician can be of immeasurable help in preparing patients 
and parents for the child’s first visit to the dentist. The age of referral 
is largely dependent on the pediatrician’s examination and judgment of 
the child’s dental needs. He should have in mind that even before 
all the primary teeth are erupted, some children require care, but that 
others may not need attention uxtil late in the preschool age. Any 
doubt as to either disease or development should, of course, prompt 
a referral. 

Most dentists greatly appreciate the physician’s opinions of the 
physical and psychological condition of the child. The dentist and 
the parent have a better chance of understanding each other if they 
are both “briefed” by the pediatrician about the problems of a sick or 
“difficult” child. His judgment as to the length of appointments, use 
of anesthesia, special approach, even the time of day for appointments 
for the child with special problems may mean the difference between 
achievement or failure with the dentist. 

This paper does not lend itself to extensive discussion and classifica- 
tion of patient management during dental care, but, certainly, the 
“problem” child deserves dental care as much as the “normal” child. 
It must be remembered that even routine dental service often demands 
more cooperation of the child than any other health service offered him. 

Where chair service is impractical hospitalization and the use of 
general anesthesia may be resorted to. This service is available in most 
urban areas. Many spastic, incompetent or even young “difficult” chil- 
dren requiring extensive interference are better served in this manner. 
This is invariably a “team” job, and the advice of the pediatrician 
along with a thorough physical work-up, including pertinent clinical- 
laboratory data, is paramount. Even when an “office” procedure under 
general anesthesia is prescribed, an examination by the pediatrician 
immediately preoperatively is mandatory. 


SUMMARY 


In summary, attention has been called to the fact that the thorough 
examination of the child’s mouth is an integral and important part of 
a medical assay of the total health and growth and development of the 
child. The findings from a careful oral examination of the child are 
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almost legion, but only a few have been discussed. The methodology 
used by dentists for such examination can at least in part be applied 
successfully by physicians interested in child health. The technique is 
relatively simple and not unduly time consuming. With a slightly 
increased armamentarium the pediatrician can become familiar with 
both the normal and pathological dental and oral conditions and work 
more effectively with the dentist for the welfare of the child’s over-all 
health. 
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CARIES CONTROL 
IN PEDIATRIC PRACTICE 


MAURY MASSLER, D.D.S. 


Mfore than 90 per cent of the grade 
school children and approximately 50 per cent of the preschool children 
between three and six years of age, visiting the pediatrician for pre- 
ventive care, have one or more carious teeth. Most of these teeth are 
unfilled. Many mothers are unaware of the tooth decay, and will remain 
unaware of it unless the pediatrician calls it to their attention. Parents 
often do not seek dental care for children until a toothache develops. 
Parents are usually quite surprised when the decay reaches the pulp, 
causing extreme pain and infection of the jaw. This is hardly a good 
introduction of the child to the dentist, and certainly not in keeping 
with sound principles of preventive medicine. 

Prevention of disease is the primary goal of the pediatrician. He 
carefully examines the throat, the tonsils and the tongue at every visit 
even when there are no complaints. But many pediatricians feel that 
dental disease is not within their province and leave the examination 
and care of the teeth to the dentist. 

This clinic will attempt to clarify the role of the pediatrician in the 
control of dental caries and indicate how he can help the pedodontist 
implement a successful program of caries prevention. 


PEDIATRIC TEETH EXAMINATION 


The following steps applied to daily pediatric practice would do 
more to help prevent dental decay and tooth loss than all the den- 
tifrices now sold to the American public. The technique is neither 
difficult nor time consuming. 

1. Examine the teeth of every child coming to the office. Do this 
just before looking at the throat and tonsils. The average time required 

From the Department of Pedodontics, University of Illinois College of Dentistry, 
Chicago. 
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is 50 seconds. The equipment is a tongue blade and intraoral light. 
Place the child in a comfortable position and proceed as for a throat 
examination. 

Begin with the lower left last molar and proceed around the lower 
arch to the right side. Touch each tooth with the tip of the tongue 
blade. It is well to count aloud as you proceed to gain the child’s 
cooperation and to allay his fears. Count from one to 10 for the pre- 
school child and from one to 12 for the grade school child. (There are 
10 primary or deciduous teeth in each arch from ages two and one half 
to six. The first permanent molars appear behind the last deciduous 
molars at age six.) Repeat with the upper arch, going from the child’s 
left to right. 

Inspect the molar teeth again with special care, since dental caries 
always begins in the occlusal pits and fissures of these teeth. 

2. If the child has no cavities, a referral should be made to a 
pedodontist or dentist with an interest in caring for children for early 
introduction and a program of preventive dental care. A notation of 
the name of the dentist should be entered in the record. 

3. If the child hx: one or two small cavities, insist that he be taken 
to a dentist at once for fillings. Check for fillings at the next visit. 

4. If the child shows numerous cavities, institute caries control 
measures and refer to a competent dentist at once. 

The most effective method of arresting active dental decay (at pres- 
ent) consists in minimizing the excessive intake of sugars between 
meals. After reviewing the diet, suggestions for substituting cold cuts, 
cheeses, fruits and other more healthful foods for the cariogenic con- 
fections consumed in large quantities by many American children 
between meals are indicated. 

The pediatrician should guide the dietary habits of his preschool and 
grade school children with the same care that he shows the infant. 
When the child is healthy and vigorous and growing well, the tendency 
is to omit dietary supervision. But when dental disease becomes evi- 
dent, the pediatrician has the responsibility to review the diet with a 
view towards better systemic as well as dental health. 


DENTAL CARIES 


In order to bring the problem of dental caries into better focus, it 
would be appropriate to review briefly the major characteristics of 
dental caries, since this disease too often receives only superficial atten- 
tion in most medical school curricula. Once the main features of the 
disease are understood, it is not difficult to apply the various methods 
of caries control. 
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The Caries Process 


Dental caries is the result of bacterial attack of the hard substance 
of the tooth, beginning on the surface and progressing inward towards 
the pulp and resulting in the formation of a cavity. The primary attack 
on the enamel or dentin is made by acid metabolites produced by 
acidogenic organisms (lactobacilli, streptococci and others) living on 
a fermentable carbohydrate substrate on the surface of the tooth. Acid 
decalcification is followed by proteolysis of the organic matter with the 
result that dental caries is a slowly progressive and intermittent process. 


Incidence 

Dental caries is primarily a disease of childhood. It begins early in 
childhood as soon as the molar teeth are erupted and accumulates 
rapidly, with acute exacerbations between four and eight years and 12 
and 16 years of age. The rate decreases substantially after the age of 
30 years. 


Dietary Factors 


The most important contributory factors in the initiation and pro- 
gression of dental decay are the readily fermentable carbohydrates 
(particularly the sugars) which adhere to the surface of the teeth.? 
These can be metabolized by the acidogenic organisms within a few 
minutes. The pH on the tooth surface (as measured by an antimony 
electrode) will drop from 7.0 to 5.4 within two minutes after a single 
glucose or sucrose rinse.® Effective caries control depends on preventing 
the accumulation of fermentable sugars on the tooth surfaces. This 
can be accomplished by (a) restricting the sugar intake to mealtimes 
when the natural cleansing action of detergent foods and saliva prevents 
the accumulation of sugars on the tooth surface or (b) by brushing the 
teeth immediately after sweets have been ingested. 

Other dietary or nutritional factors do not appear to play any sig- 
nificant role in the production or prevention of human caries. In this 
respect it should be pointed out that the role of calcium and vitamin D 
in caries prevention is practically nil. 


Genetic Factors 


There is reasonably good evidence from both animal and human 
studies to suggest that genetic factors may also influence susceptibility 
to decay. Approximately 5 to 7 per cent of the population are caries- 
immune in spite of dietary indiscretions and poor oral hygiene. Caries 
immunity can often be traced through family groups. The mechanism 
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of this immunity is not known. It may lie in a potent bacteriostatic 
property of the saliva. 

Extreme susceptibility to dental decay (rampant caries) afflicts ap- 
proximately 7 per cent of the population. These persons suffer severe 
attacks of decay even when they practice good oral hygiene and sugar 
restriction. In them, dietary indiscretions and poor oral hygiene are 
catastrophic and result in a complete destruction of all the teeth in the 
mouth so that they become edentulous before the age of 25 years. 
Rampant caries seems to follow a definite familial pattern and is 
probably the result of an inherent susceptibility to dental decay ag- 
gravated by excessive consumption of sugars and poor oral hygiene. 


Pattern of Caries Attack 


Dental caries begins in the pits and fissures on the occlusal (biting) 
surfaces of the molar teeth. These are the most susceptible areas, and 
the pediatrician should always examine the occlusal surfaces of the 
posterior teeth for signs of decay. The second site for caries attack are 
the proximal contact surfaces between the molar teeth. These are 
difficult to examine, even by the dentist—who usually obtains intraoral 
roentgenograms to make his inspection more complete. The third (and 
least frequent) site for caries attack are the necks of the teeth (cervical 
areas) near the gingivae. 

Dental caries spreads from the molar teeth anteriorly. As long as only 
the posterior teeth are affected, the disease may be considered mild. 
When the bicuspid teeth become involved, the disease is considered 
to be moderate. When decay spreads to the approximal surfaces be- 
tween the upper anterior teeth, it is considered severe and the child 
rates as being caries-susceptible. If the lower anterior teeth become 
involved, the condition is called “rampant caries.” By this time, too, 
the cervical areas of the molar, bicuspid and sometimes also the incisor 
teeth are attacked by caries. 


Caries Control 


Caries control (i.e., limitation of the spread of the lesions, once the 
lesion has appeared) may be achieved by (a) early and regular visits to 
the dentist and (b) elimination of fermentable sugars between meals. 


Caries Prevention 


In the average child a significant degree of caries prevention (pre- 
venting the appearance of new lesions) can be achieved by the follow- 
ing: (1) elimination of fermentable sugars between meals, (2) tooth- 
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brushing immediately after each meal, (3) topical application of fluo- 
rides to the enamel as soon as the teeth erupt, (4) the addition of one 
part per million of fluorides to the communal drinking water supply. 

The pediatrician can do a great deal towards implementing a program 
of caries control in his patients by insisting that children under his care 
visit the dentist regularly and that they begin to do so before the teeth 
show gross evidence of decay. The pediatrician can also do a great deal 
to help the pedodontist to arrest the decay, once it becomes apparent, 
by introducing the parent and the child to the concept of caries control 
by sugar control. The pediatrician is regarded as the authority in matters 
of the child’s health. He can encourage the mother and child to 
cooperate with the pedodontists’ program or nullify these efforts by a 
too casual attitude concerning dental health. 

Caries prevention and caries control measures are especially indicated 
for children who would suffer excessive hazards from tooth extraction 
(the child with rheumatic heart disease, kidney disease or hemophilia). 


CARIES CONTROL VIA SUGAR CONTROL 


An extensive scientific literature has accumulated during the past two 
decades which proves beyond reasonable doubt that the consumption 
of excessive amounts of refined sugars, particularly in the form of 
rapidly fermentable carbohydrates (especially sugars) which stick tena- 
ciously to tooth surfaces, leads to a marked increase in the caries attack 
rate. Thousands of caries-active children and adults have had the disease 
completely arrested by a drastic reduction in sugar intake, i.e., the elimi- 
nation of sugars which are consumed in excess of nutritional needs. 

During the war these clinical observations were duplicated in almost 
an experimental fashion in large groups living in Europe. As the annual 
consumption of sugars decreased during the war in The Netherlands, 
Norway, Sweden and England, the average caries attack rate fell in 
proportion. After the war, when sugar in the form of candies, cookies 
and the like again became freely available, the incidence of caries rose 
again, in proportion.? 


Other Effects of Excessive Sugar Intake 


Excessive sugar intake between meals (above nutritional needs) 
constitutes a hazard not only to the teeth. Excessive consumption of 
between-meal sugars is an important factor in the loss of appetite at 
mealtimes for essential foodstuffs such as meats and vegetables. The 
common complaint by parents that their children have no appetite and 
fail to eat at mealtimes may often be traced to the enormous consump- 
tion of refined sugars between meals. In this way excessive sugar con- 
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sumption predisposes to poor nutritional balance, since it literally pushes 
out from the dietary the other necessary proteins, minerals and fats. 

The consumption of sweets in excessive amounts during early child- 
hood may be a reflection of a psychologic problem which causes the 
child to seek gratification from eating because his needs are not being 
met in other ways. Thus the sugar appetite in the child and the alcohol 
appetite in the adult have many points in common from both the 
metabolic and psychologic viewpoints. Small amounts of sugar or 
alcohol may stimulate the appetite and lead to obesity. Excessive 
amounts lead to malnutrition by depressing the appetite. It is interest- 
ing to note that rampant caries has its highest incidence in the thin, 
undernourished child who subsists largely on between-meal snacks or 
sweets. The obese child tends to have a lower than average caries attack 


rate.3 


Snack Habits and Dental Caries 


If a person were to consume sugars only at mealtimes, the caries 
attacks would be minimized by the buffering and detergent action of 
the saliva and alkaline foodstuffs. However, when refined sugars are 
ingested between meals and at frequent intervals, the teeth are sub- 
jected to an almost continuous series of assaults by the acids formed 
on the tooth surfaces. The caries attack rate thus becomes enormously 
increased by the habitual consumption of sugars between meals. It is 
not so much the total quantity of sugars consumed during the day that 
is important as the number of times a sugar meal was taken. An occa- 
sional “candy binge” is not as injurious as the habitual daily consump- 
tion of caramels or chewing gum. 


Correcting the Diet 


Caries control via sugar control should be initiated by the pediatrician 
as early as possible. Correcting the diet and eliminating excessive 
amounts of between-meal sugars are not difficult if the physician will 
first obtain a careful history of the daily intake of the child for a period 
of approximately one week. Careful review of the diet often reveals 
peculiarities in eating habits. 

Individual caries susceptibility determines to a large extent the 
amount of fermentable carbohydrate which is cariogenic. A very sus- 
ceptible child may suffer great destruction of the teeth from what 
appear to be only “normal” amounts of sugars. Other children may 
consume large amounts of candies without severe damage. The degree 
of caries susceptibility of the child must be pointed out to the parents 
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when they object to suggestions that the destruction of the child’s 
teeth may be due to overindulgence in sweets. 

Many parents find it difficult to limit between-meal snacks and 
sweets to their children. A more effective technique is to offer an apple 
or potato chips instead of candies or cookies or a sandwich containing 
meat or cheese instead of one containing jams or jellies. A healthy 
child will enjoy an apple with as much gusto as a piece of cake, and will 
accept noncariogenic popcorn or potato chips instead of caramels with 
no loss in caloric intake. A lunch consisting of a meat-sandwich and 
milk is just as satisfying as and far more healthful than one made up 
of a sweet-roll and soda-pop. In fact, if given a free choice, most young 
children will select the fruit and the sandwich over the cake and caramel 
as a steady diet. Only those with already conditioned appetites prefer 
the sweets. 

If parents are considerable consumers of candies, cookies and chew- 
ing gum, one cannot expect the child to deny himself these confec- 
tions. It is important that the physician recognize the impact of family 
food habits upon the child. Often parents will make a sincere effort to 
change their own dietary habits in the interests of their children’s 
health. 

It would be pertinent here to point out that the appetite for sweets 
is acquired early. The pediatrician can do his part in discouraging the 
excessive consumption of candies by offering his patients a toy balloon 
or trinket as a reward instead of a lollipop. 


CALCIUM, VITAMIN D AND CARIES 


Vitamin D and calcium compounds have often been invoked as 
therapeutic agents for the control and even prevention of dental decay. 
Thousands of calcium tablets, vitamin D pills and gallons of milk have 
been consumed by children and pregnant females toward this end. 
However, the past two decades have indicated clearly that such thera- 
peutic measures are not effective, since the caries attack rate has in- 
creased steadily during that period. There is certainly no rational basis, 
at present, for the continuation of these empiric and ineffective thera- 
peutic measures. This does not in any sense negate the value of cal- 
cium and vitamin D in the growth and calcification of bone. However, 
they seem to have no value in caries prevention. 


FLUORIDES AND CARIES 
Fluorides in Water 


It has been demonstrated that the caries attack rate is much less in 
areas where the fluoride content of the water supply is one part per 
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million or more than in nonfluoride areas. It has therefore been pro- 
posed that fluorides be added to communal water supplies to reduce the 
incidence of caries. This hypothesis has been subjected to careful and 
intensive testing over a 10 year period in Newburgh and Kingston, New 
York; Grand Rapids, Michigan; Evanston, Illinois; and other cities. The 
inverse relation between water-borne fluorides and dental caries is now 
one of the most thoroughly tested and authenticated relationships in all 
modern medicine. These studies have demonstrated conclusively that 
the addition of minute amounts of fluorides (one to two parts per 
million) regularly reduces the caries attack rate approximately 40 to 60 
per cent with perfect safety and absolutely no systemic effects and at a 
low cost (approximately eight to ten cents per person per year). 

Inevitably there have been objections to this procedure by small but 
vocal groups. Some object to the fluoridation of water as “socialized 
medicine” or “mass medication,” forgetting that the chlorination of 
water, the pasteurization of milk and the addition of iodides to table 
salt are similar preventive measures. The addition of fluorides to the 
water is not a therapeutic procedure (it does not heal the carious 
lesion); it is a preventive measute. 

Other groups object to the fluoridation of water on religious grounds. 
Still others object on the basis that fluorides are protoplasmic poisons. 
In powder form or as strong solution, fluorides are poisons and have 
been used as insecticides. In a concentration of one to two parts per 
million fluorides are not at all poisonous. Chlorine is also poisonous 
when concentrated as a gas, but not when used in weak dilutions to 
purify the water. 

The objections offered by small groups against the addition of 
fluorides to drinking water are primarily emotional and not based on 
any real evidence. These groups will unfortunately delay the fluorida- 
tion of the drinking water in some communities, but will not, in the 
long run, stop progress in the mass reduction of caries by water fluorida- 
tion, because the scientific evidence to support the use of water fluo- 
ridation as a public health measure for the reduction of dental caries is 
now overwhelming. 


Fluorides in Foods 


Many foods (fish, tea, many vegetables) contain relatively large 
amounts of fluorides (40 to 100 parts per million). These fluorides have 
no effect in reducing the incidence of caries probably because the 
fluorides in foods are in insoluble combinations and not available for 
action on the teeth. Apparently fluorides must be in water solution and 
in a soluble, ionic form to act in caries reduction. 
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Fluoride Tablets 


Though there is excellent evidence to show that the addition of 
fluorides to the communal water supply is effective in reducing the 
prevalence of dental caries, there is no evidence to support the sug- 
gestion that fluorides in the form of tablets or lozenges would be 
similarly effective. Commercial preparations which contain calcium 
fluorides plus multiple vitamins have nonetheless been offered for the 
control of dental caries. There have been no acceptable studies made 
to support such claims. Such tablets contain insoluble calcium fluorides 
which are not absorbed from the intestinal tract and are therefore 
nontoxic. They are also inactive against caries. 


Topical Applications of Fluorides 


The relation between fluorides in the water supply and reduced 
caries experience in children has led directly to experimental studies on 
the effect of topical applications of fluorides to the teeth. Knutson and 
Armstrong (1942), Cheyne (1942), Bibby (1944) and many others 
have demonstrated conclusively that the topical application of fluorides 
to the teeth of children is an effective method of preventing the initia- 
tion of new enamel caries. Solutions of sodium fluoride 2 per cent were 
applied only to the teeth on one side of the mouth. The untreated side 
in the same child. served as the control. This procedure showed a re- 
duction of 25 to 40 per cent in the incidence of new caries in the 
treated side over the untreated side after one to three years of ob- 
servation. 

The topical application of fluorides has none of the objections offered 
to its systemic administration, since the material is not swallowed and 
is therefore not toxic. The accepted method of sodium fluoride appli- 
cations consists in an initial, thorough dental prophylaxis followed by 
a minimum of four treatments within a relatively short period (two 
to three weeks). 

Fluorides are effective when applied to the recently erupted teeth of 
children, but not in adults. Newly erupted enamel is receptive to the 
fluoride ion, the apatite molecule changing from the soluble hydroxy- 
apatite to the less soluble fluor-apatite. The adult enamel surface is 
impregnated over a period of years by ions derived from the saliva and 
is no longer receptive to the fluoride ion. 

Topical applications of fluoride solutions to the teeth of children 
are not contraindicated in areas where fluorides have been added to the 
drinking water. The added fluorides are not ingested and will not cause 
mottling, but may further increase the resistance of the enamel surface 
to acid etching. 
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Fluoride Dentifrices 


On the basis of the efficacy of topical applications of sodium fluoride 
solutions to the surface of the newly erupted enamel in reducing the 
incidence of new lesions, it was logical to assume that sodium fluoride 
might be effective if added to dentifrices or mouthwashes. Unfortu- 
nately repeated trials have shown that sodium fluoride in the form of a 
dentifrice or mouthwash is not effective in reducing dental caries (Bibby 
et al., 1946). The fluoride ion probably combines with the calcium or 
other metallic ions present in the dentifrice and becomes unavailable 
to the enamel. 

Recently, Muhler et al.5 demonstrated that stannous fluoride is more 
effective than sodium fluoride solutions when applied to the enamel of 
hamsters’ teeth or human teeth. He showed also that when stannous 
fluoride is added to a noncalcium dentifrice, it is effective in protecting 
the enamel against attack by caries. Although a vast advertising cam- 
paign has already sold millions of dentifrices containing stannous 
fluoride, it is still too early to say with certainty that these are effective 
in reducing dental decay. Muhler’s results have not yet been duplicated 
by other investigators. 


ORAL HYGIENE AND CARIES 


There is no doubt that brushing the teeth immediately after each 
meal would significantly reduce the incidence of dental decay, probably 
by reason of removing the carbohydrate substrate before bacterial action 
produces significant amounts of acids. Fosdick! showed that regular 
brushing of the teeth immediately after meals reduced the caries attack 
rate by as much as 40 per cent. The amount of toothbrushing and its 
timing are far more important than the material contained in the 
dentifrices. 

Unfortunately toothbrushing immedately after each meal is not 
practical in modern society. In fact, it is rare to discover any person 
who brushes his teeth at other times than on arising or before retiring. 
Toothbrushing performed at the beginning or end of the day serves a 
cosmetic function, but has no effect in preventing dental caries because 
it does not remove the acids on the tooth surfaces at the time they 
are formed. 

Nonetheless, the search continues for a magic toothpaste which will 
prevent dental caries. Ammonium, chlorophyll, penicillin and a variety 
of antienzymes have been recently added to dentifrices with many 
promises by the manufacturers that these would halt all decay. This 
has sold millions of dentifrices, but has not yet significantly reduced the 
incidence of dental decay. It is generally agreed that the main in- 
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gredient in good oral hygiene is the toothbrush and the “elbow-grease” 
used rather than the dentifrice. 


EARLY DENTAL CARE 


Removal of the decay by the dentist and filling the cavity are still 
the most certain methods of arresting the progress of the lesion. Un- 
fortunately, few patients visit the dentist early enough or regularly 
enough so that early lesions can be detected and filled. Towards this 
end the pedodontist must have the active cooperation of the pedia- 
trician. 

Somewhat less than 20 per cent of all children requiring dental treat- 
ment receive it at an early age. In all too many instances the child’s 
first visit is made only after there has been pulpal infection, with peri- 
apical pain. This is hardly a good introduction to dentistry. The child’s 
first experience with the dentist conditions his attitude towards den- 
tistry and dental procedures. In general, the three year old is ready to 
make the acquaintance of the dentist. If the first experience is a pleasant 
one, and nonpainful, the child will be better prepared to accept dental 
procedures when they become necessary. Most dentists complain that 
they do not see the child early enough and are therefore confronted 
with emergency problems initially rather than a healthy cooperative 
child. The pediatrician can do a great deal to help overcome the tre- 
mendous loss of teeth caused by dental caries if he would refer his 
young patients to the dentist before severe pain occurs. 

The primary dentition is completed between two and two and one- 
half years of age. In susceptible children dental decay usually begins in 
the molar teeth before the age of three, and even in the average child 
at least four carious lesions can be expected before the age of six. It is 
therefore suggested that the pediatrician refer the patient to a dentist 
for examination and careful inspection of early lesions at approximately 
two and one-half to three years of age. When cavitation is observed, 
the pediatrician should insist upon immediate treatment by a pedo- 
dontist, lest extension of infection through the pulp and into the 
periapical bone result in loss of the tooth. 


Referral to the Dentist 


The admonition to “Go see your dentist” does not constitute a 
referral. All too many do not go to the dentist. Some encounter dentists 
who do not care to treat children. It is not uncommon for pediatricians 
to complain that they have sent patients to a dentist only to find that 
the dentist would not or could not take care of the child. This is frus- 
trating. The pediatrician would do well, therefore, to discover and 
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become acquainted with the local dentists and/or pedodontists who 
are able and willing to treat children. The referral should be definite 
and as precise as the referral to an otolaryngologist. Perhaps the simplest 
approach is first to obtain a list of names (from the local dental society 
or local American Society of Dentistry for Children) of practitioners 
who are accustomed to treat child patients. 

A further responsibility of the pediiirician lies in finding a dentist 
who is able to care for the handicapped child. In those cases coopera- 
tion with the pedodontist in providing a bed at the hospital and a 
competent anesthesiologist would extend dental services to many more 
handicapped children than now receive them. 


SUMMARY AND CONCLUSIONS 


The responsibility of treating and repairing the teeth rests with the 
pedodontist. However, the pediatrician can do a great deal to promote 
and implement a program of preventive dental care and caries control 
in the preschool and grade school children. 

The pediatrician should insist that the child see the dentist some 
time before his third birthday, before extensive dental repair becomes 
necessary. It is not wise to wait until decay becomes clinically evident 
any more than one waits for disease before instituting a preventive 
program of immunization. The pedodontist would like to see the child 
early in order (a) to institute preventive measures by dietary control 
of sugars, the application of topical fluorides and teaching good oral 
hygiene, and (b) to minimize the development of fear of the dentist. 
There is nothing more frustrating to the dentist than to be presented 
with 10 deep and painful cavities in a child who is extremely fearful 
of the dental procedures and therefore uncooperative. The greatest 
cause for dental neglect is fear. This can be prevented primarily by 
early introduction of the child to the dentist before he needs painful 
treatment. 

The pediatrician can do a great deal to reduce the caries attack rate 
in the American child by discouraging the habitual consumption of 
cariogenic sugars above the nutritional needs of the child. Dental caries 
is primarily a bacterial attack upon the hard tissues of the tooth by 
acidogenic organisms. These organisms produce acid metabolites on 
the surface of the teeth, using fermentable carbohydrates (sugars) as the 
substrate. Adherent foodstuffs containing sugar which remain on the 
tooth surface for more than 20 minutes lead to a marked production of 
acids on the tooth surface with enamel decalcification and initiation of 
the caries lesion. The American child leads the world in the consump- 
tion of sweets and in dental caries. 

Good dietary habits like hygienic habits must begin early in child- 
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hood. Supervision of the child’s dietary should not cease at infancy. 
The child’s diet should be the joint responsibility of both the pedi- 
atrician and the pedodontist. 

The fluoridation of water has been demonstrated to safely reduce 
the caries attack rate. Increasing acceptance of this public health prac- 
tice by communities is destined to enhance caries control. 

Dental health is part of the total health picture. No child can be 
considered perfectly well if he is suffering from extensive and destruc- 
tive dental decay. Dental health is therefore a part of pediatric care. 
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THE ORTHODONTIST 
AND THE PEDIATRICIAN 


MILTON B. ENGEL, D.D.S. 


The congruence of interest of the ortho- 
dontist and the pediatrician lies in their concern with certain general 
and specialized aspects of growth and development in the child. The 
normal development of occlusion hinges on the orderly emergence of 
the growth pattern of the face and jaws. This, in turn, must be cor- 
related with somatic growth. 


NORMAL OCCLUSION AND THE TYPES OF MALOCCLUSION 


The criteria for normal occlusion were not clearly stated until the 
latter part of the last century when Kingsley,?° Case?® and Angle’ pub- 
lished their views. Angle emphasized that there was a well defined and 
constant dorsal-ventro relation between the maxillary and mandibular 
molars in the normal dentition, and upon this he based his classification 
of malocclusion. In brief, he designated three groups or classes of 
malocclusions which are illustrated by Figure 39. These are: 

Class I, in which the molar relations of the maxilla and mandible 
are correct, but other irregularities such as crowding are present. 

Class II, in which the mandible appears to be retruded or the maxil- 
lary teeth appear to be prominent. 

Class III, in which the mandible appears prominent or protrusive. 
In both class II and class III malocclusions the molar relations depart 
from the normal. 

This classification of malocclusion has been in use for the past 50 
years and has been valuable for diagnostic standardization and for 
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purposes of communication. In recent years, however, greater emphasis 
is being placed on the spatial relations of the dental apparatus to the 
entire craniofacial complex. Ultimately, it appears likely that the classi- 




















NORMAL OCCLUSION 





PROGNATHOUS MANDIBLE 


B RETRUDED MANDIBLE 
(Angle-Class TZ ) 


(Angle Class 7) 


Fig. 39. Illustrating the relations of the maxillary and mandibular teeth in normal 
occlusion and in malocclusion. (From The Atlas of the Mouth, courtesy Drs. M. 
Massler and I. Schour.) 


fication or diagnosis of malocclusions on the basis of interdental rela- 
tions alone will give way to a diagnosis based on more fundamental 
skeletal features. 
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SOMATIC GROWTH, CRANIOFACIAL GROWTH, AND THE DEVELOPMENT 
OF OCCLUSION 

The development of dental occlusion is closely allied with the growth 
and development of the skeletal structures which support the teeth. 
The early growth studies on the head and face were those of Hellman‘? 
and of Goldstein.** They were based on data compiled from measure- 
ments of large numbers of children at varying ages. These were signifi- 
cant contributions, but because they were cross-sectional studies some 
misconceptions concerning the general nature of the changes arose. On 
the whole one had the impression that the process of growth in the 
head and jaws was almost sporadic and discontinuous. It is a general 
defect of cross-sectional studies that significant individual variations 
with their peculiar time-linked characteristics may either cancel out or 
give spurious peaks to a growth curve. 

Until recently longitudinal studies have been rare. The classic ex- 
ample, pertinent to this day, is the one recorded by Buffon in 1777 on 
the statural growth of a French nobleman’s child.2* During the past 25 
years more attention has been given to the serial study of individual 
children. Orthodontics owes much to T. W. Todd and his Western 
Reserve group for the impetus they gave to this revealing approach. 

With the development in 1931 of a headholder and of standardized 
x-ray technique simultaneously by Broadbent of Western Reserve* and 
Hofrath in Germany’ it became possible to take accurate oriented 
lateral and postero-anterior films of the same child over the entire 
period of its growth. An early report dealing in a qualitative way with 
the growth changes in the skull was made in 1937 by Broadbent.® In 
1941 a more detailed description was published by Brodie,* who studied 
children from the Western Reserve series from three months to eight 
years. From the work of Broadbent and Brodie it has been demon- 
strated that each person has an orderly pattern of craniofacial growth 
which emerges in time. The facial structures continue their growth after 
the cranial parts have decelerated. This accounts for the apparent emer- 
gence of the face from under the cranium as the child grows up. It is 
notable that within the face there are no sharp inflections in the relative 
rates of growth, and thus, in a general way, the proportionality of the 
parts remains fairly constant. These generalizations are illustrated in 
Figures 40 and 41, which were made from tracings of the roentgeno- 
grams of one child over a period of 17 years. In any heterogeneous 
group such as found in the child population of the United States the 
possibilities for variation in the facial pattern within the bounds of 
“normality” remain great. 

More recently an attempt has been made by Nanda** of the Child 
Research Council of the University of Colorado to relate growth rates 
in the head with general body growth. It appears that the prepuberal 
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Fig. 41. 


Fig. 40. The orderly emergence of the growth pattern of the craniofacial skeleton 
over a 17 year period is shown in the superimposed tracings of the roentgenograms of a 


male child. (Courtesy of Dr. Allan Brodie.) 
Fig. 41. Superimposed tracings of mandibles from Figure 40. 
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acceleration or “spurt” in growth as revealed by statural changes coin- 
cides remarkably well with similar changes in the face. Nanda’s evi- 
dence suggests that the facial growth spurt extends for a somewhat 
longer period. Sexual differences in the initiation of the acceleration 
in general body growth also appear to be duplicated in growth of the 
facial structures. Much remains to be worked out concerning the cor- 
relations of general skeletal and somatic growth with growth of the 
craniofacial area. This is a problem with the most important clinical 
implications for the orthodontist, particularly in the matter of treat- 
ment planning and in prognosis. 

The method of cephalometric roentgenology can be a valuable diag- 
nostic aid in the evaluation of the child patient. Single films are useful 
for undistorted delineation of the craniofacial skeleton and the con- 
tiguous soft structure of the face, mouth and pharynx. Serial films are 
used to reveal the growth pattern of a child or to indicate growth 
arrests or recovery. This method has been a great aid in evaluating 
surgical procedures involving the face and jaws and in determining the 
effects of orthodontic treatment.” 

The growth of the bones of the jaws is a continuous process, but 
the eruption of the teeth displays discontinuities and gives the appear- 
ance of being considerably less orderly. But in a general way the 
eruption of the teeth is correlated with development and maturation, 
and this may be especially true in the transition from deciduous to 
permanent dentition. For routine office use tooth eruption standards 
as determined by Schour and Massler,?* by Hurme?® and by Meredith?” 
are of value. Slow eruption patterns may reflect slow, but normal, 
somatic and skeletal maturation. In more unusual instances marked 
delay is characteristic of such frank defects as hypothyroidism, pituitary 
dwarfism and cleidocranial dysostosis. 

Serial studies have been made also on the growth in size of the 
dental arches and on the development of the occlusion.?*: 26 Generally, 
when the bite relations are originally abnormal, they remain so. When 
the arch is crowded in the deciduous dentition, there is likely to be a 
similar problem in the transitional and permanent dentition. I would 
not wish this to be construed as a dogmatic statement, since the records 
of Sillman® 2 show that within each person’s pattern there lies a 
considerable latitude of adjustment. 


ETIOLOGY OF MALOCCLUSION 


A malocclusion is usually the reflection of some fundamental dis- 
crepancy in jaw relations or of tooth and jaw disharmony. The early 
view placed much of the fault on environmental factors, but this 
concept of etiology must now be considered somewhat naive. More 
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careful studies, especially the more recent serial analyses, indicate that 
the pattern of occlusion is present early—probably at least at birth. 
There are strong indications that genetic factors are of great importance 
in establishing the pattern of malocclusion.* A few of the general and 
local influences will be considered. 

Some severe growth aberrations involving the face appear to have 
their inception in the fetal period. Though genes may be involved, it 
is at least as likely that modifications of the internal milieu at critical 
developmental periods may be responsible for the defects. Warkany’s 
nutritional deficiency experiments leading to cleft palate defects in 
rats appear to support such a view.*° 

One of the most critical areas for the growth and function of the 
jaws is that of the mandibular condyle. The microscopic anatomy of 
the condyle is analogous to that of the epiphysis of a long bone with 
proliferating cartilage and an ossifying spongiosa, and its role in man- 
dibular growth is correspondingly determinant. Injuries to this center 
through trauma, infection or metabolic disease may cause a serious 
dysplasia.1* In some instances of congenital micrognathia we may be 
dealing with such a prenatal injury. During the postnatal period injuries 
to the mandibular condyle can severely affect growth of the mandible, 
leading to a retruded jaw typical to some class II malocclusions. These 
deformities were less rare before the advent of antibiotics which abort 
the spread of middle ear infections to the mastoid and temporoman- 
dibular areas. The treatment of lymphoid masses in the pharyngeal and 
posterior oral areas with radiation can also lead to condylar injury. 
Traumatic fractures of the condyle do occasionally occur, and this area 
should be carefully examined whenever a child suffers a hard blow or 
fall injuring the side of the face or the chin. 

In rheumatoid arthritis of children the temporomandibular joint is 
more susceptible to injury than is generally known. If the disease 
persists, the growth center may be injured and in consequence the 
growth of the lower face is severely retarded.‘ The deformity tends to 
be symmetrical, and the mandible is retruded, giving rise to the “Vogel- 
gesicht” (Fig. 42). A severe class II malocclusion develops, and the bite 
may be open in the forepart of the mouth. The functional range of 
the joint is sometimes impaired, and in laminagraphic roentgenography 
a flattening or erosion of temporal and mandibular parts may be vis- 
ualized (Fig. 43). 

Mandibular prognathism, on the other hand, can be induced by 
overactivity of the condylar growth center. Most cases of prognathism 
have their inception from birth or the prenatal period, though a small 
group arises during the course of the later development of the face. In 
the parapuberal period, particularly, there may be accelerated man- 
dibular growth, perhaps due to hormonal influences on the cartti- 
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lagenous condyle. In these children the occlusion of the teeth is likely 
to change as the mandible becomes prominent. 

Skeletal growth is affected by such general metabolic influences as 
nutrition, illness, endocrine activity. As a specialized part of the skeletal 
system the jaws may also be affected.**:?® In protracted and severe 





Fig. 42. Profile photograph and lateral head plate of a 16 year old girl who has becu 
ill with rheumatoid arthritis over a period of about 10 years. The pattern of mandibu 
lar growth is particularly affected because of involvement of the growth center in 
the condyle. 


illness there may be inadequate jaw growth and the immutable, pre- 
determined tooth mass cannot be accommodated. Malocclusion may 
also be one of the consequences of certain states of depressed endocrine 
activity.1!; 22 

There is a large group of malocclusions whose origins are due to 
purely local factors. Some in this group owe their origin to the prema- 
ture loss of deciduous teeth. Sometimes when space-maintaining devices 
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are not used the adjacent teeth will drift because of growth tendencies 
and biting forces; then the permanent successor is crowded out of its 
normal position. Tooth relations in the affected dental arch as well as 
in occlusion may be disturbed. 

Many malocclusions arise because of discrepancies in the size of the 
teeth and of the supporting jaw structures. This type of defect may 
have its roots in the genetic constitution of the child. In a smaller group 
the disproportion is due to a combination of an immutable predeter- 
mined tooth mass with a skeletal structure which is responsive to the 
warping influence of an unfavorable muscle environment. 

Since the supporting bone of the teeth is quite plastic, it responds 
readily to pressure from the tongue and circumoral musculature. Com- 
pulsive habits involving the lips or tongue will exert significant influ- 





Fig. 43. Laminagraph of the temporomandibular joint of a 13 year old child with 
rheumatoid arthritis showing the flattening and erosion of the articular surfaces of the 
joint. 


ences on the position of the teeth. In this way also thumb sucking will 
lead to a local distortion of the bone. The upper incisors may be forced 
forward (labially), leaving a gap in the vertical and horizontal direc- 
tions between the upper and lower teeth (Fig. 44). The effects of this 
habit are likely to be less prominent if it is discontinued before the 
permanent incisors erupt. Thumb sucking is sometimes associated with 
obesity and other psychological manifestations of oral fixation. Some 
orthodontists feel that the detrimental effects of the habit on the denti- 
tion justify the placement of deterrent appliances or restraints. In my 
opinion the dental effects of the habit are less serious than the potential 
consequences of active repression. In any event, since thumb sucking 
which persists is generally a symptom of emotional disturbance, it is 
best treated by psychiatric management. An excellent report dealing 
especially with the problem of the psychic effects of interference by 
an appliance has been made by Korner and Reider.?? 
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ORTHODONTIC TREATMENT 
Objectives of Treatment 


Parents who seek orthodontic treatment for their children are often 
most keenly concerned about the cosmetic defect. This is certainly a 
valid reason for treatment, but the primary objective of the orthodontist 
is to establish the normal function of the dental apparatus, thus per- 
mitting normal mastication, speech and breathing. Treatment also has 
its prophylactic aspects and is designed to (1) prevent periodontal 
disturbances created by abnormal stresses on the teeth and their sup- 
porting structures; (2) minimize dental caries, to which crowded, 





Fig. 44. Frontal view of casts of the dentition of a child who has a thumb-sucking 
habit. The upper incisor teeth have been forced forward and the bite is open. (Courtesy 
of Dr. Elsie Gerlach. ) 


malaligned teeth may be disposed; (3) prevent disturbances in the 
temporomandibular joint which might be induced by shifts in the posi- 
tion of the mandible caused by the interferences of malposed teeth; 
(4) avoid the problems which abnormal tooth and jaw relations create 
in later years when teeth are lost and the edentulous spaces need 
restoration. 


Timing in Treatment 


In planning the correction of a malocclusion one of the biggest prob- 
lems has to do with timing of treatment.® At the outset I would make 
the point that a child with a malocclusion should be referred for ortho- 
dontic consultation at the time of recognition. This is advisable, not 
for the purpose of immediate treatment, but rather for the value of 
the continued observation which allows the orthodontist to gauge the 
growth of the patient, the development of the jaws and the eruption 
pattern of the teeth. In many malocclusions the pattern has been 
established at least at birth, and spontaneous correction is uncommon. 
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On the other hand, with occasional exceptions, as in some cases of 
mandibular prognathism, malrelations of the jaws do not tend to 
become progressively severe. 

Malocclusions are seldom treated during the period of the deciduous 
dentition. Most malocclusions are treated after all the deciduous teeth 
have been lost. However, in recent years there has developed a renewed 
interest in early treatment, that is, during the period of the transitional 
or mixed dentition when both deciduous and permanent teeth are 
present (seven to 12 years). The advantage of this early treatment lies 
in the possibility of creating space in a crowded dentition during a 
period of fairly rapid or continued growth. An especially desirable period 
for initiating treatment is the parapuberal period, when growth is some- 
what accelerated. Then the advantage stems not merely from the 
increase in the size of the jaws, but also from an apparently greater 
facility for adaptation in the tissues. 


Successful Treatment and the Growth Potential 


The successful outcome of treatment is closely linked with adequate 
growth and ultimately depends upon good health and nutrition. The 
orthodontist whose intuition or good judgment allows him to gauge 
the growth potentials of his patients is in a better position to manage 
his cases successfully. In the future it may be possible to base this 
judgment on more objective criteria. We know that skeletal growth is 
accelerated in the prepuberal period, but much remains to be done in 
working out the relation between the chronology of general skeletal 
growth and jaw growth. The work of Nanda** is an excellent beginning. 
It appears that skeletal age as determined from hand films’® is reliable 
for the prediction of ultimate statural attainment.? A great advantage 
will have been gained for treatment planning in orthodontics if this 
kind of information can be used to predict the growth potential of 
the jaws. 
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THE FRACTURED INCISOR 


BERNARD Z. RABINOWITCH, D.D.S. 


It is hardly possible to estimate the 
frequency of injury to the anterior teeth. Accidents to the primary 
teeth occur most often as the infant attempts upright locomotion and, 
finding the foundation unsteady, bends forward and falls on his face. 
The greatest number of injuries occur to children with a maxillary 
protrusion. The damage is in proportion to the force and the angle of 
trauma. 

In normal development the tendency is toward more alveolar growth 
in the anterior area in order to provide for the permanent incisors; 
therefore there should be no loss of space. Fractures of the primary 
incisors need not be a cause for too great concern. There may be 
exceptions in the instance of pre-existing habit syndromes or when the 
hereditary pattern shows large teeth in small jaws and/or a predisposi- 
tion to malocclusion. Additional points to be considered may be (a) 
the effect of the injury or loss of tooth structure on speech; (b) the 
formation of a tongue or swallowing habit; and (c) the psychological 
problems of the child and parents. 


INJURIES TO PRIMARY TEETH 
Injuries to the primary teeth may be classified as follows: 


. Fracture of the enamel or slightly into dentin 
. Fractures into the dentin 

. Fractures into the pulp 

. Fractures of the root 

. Comminuted fractures 

. Displaced teeth 


Fractures of the teeth are often associated with lacerations of the 
mouth. It is important to control hemorrhage as quickly as possible 
and close the wound as quickly as feasible. Consideration should be 
given to the need for tetanus prophylaxis and antibiotic therapy 
(Fig. 45). 
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Fractures of the enamel or slightly into the dentin are the most fre- 
quent type found in the primary dentition. Immediate attention should 
be given these, for they are not as harmless as is often thought. The 
seriousness depends upon the angle and force of the trauma. The pulp 
may have been severed at the apex, causing devitalization. The edema 
at the apex may strangulate the pulp and also cause devitalization. The 
hemorrhage may have penetrated the dentin, causing the tooth to 





Fig. 45. Left central and lateral incisors totally displaced and right central incisor re- 
truded as result of an acident in a child 4 years and 8 months old. 






Fig. 46. Vital “black tooth” 6 weeks after a fall. 


darken, which has often been taken to mean that the tooth is nonvital, 
but such is often not the case. It may mean merely that the hemoglobin 
is oxidized and decomposed with its typical “black and blue” reaction. 
If the blood supply is adequate and can reach the area, the color will 
disappear and the tooth may lighten. Sometimes the discoloration may 
remain and the tooth still retain its vitality (Fig. 46). 
Roentgenograms should always be taken to determine the extent of 
the damage and saved for further comparative study. There should be 
a careful clinical examination; sharp edges may be smoothed and the 
parents and the patient calmed and reassured. 
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A fracture into the dentin, after the routine x-ray and clinical ex- 
amination, usually requires sedative treatment and insulation from 
temperature changes with a suitable temporary guard or splint. 

A fracture into the pulp must receive immediate attention. After 
the x-ray and clinical examinations have been made to determine the 
extent of injury one must determine whether or not the tooth can be 
saved. If the tooth can be saved, it must then be determined what type 
of pulp treatment should be instituted: viz., pulp capping, pulpotomy 
or root canal therapy (these will be described later). A tooth with an 
infected pulp must not be allowed to remain untreated, for, in addition 
to the general hazard of sepsis, a hypoplastic mark may be left on the 
permanent tooth bud. 

Frequently accidents can also cause teeth to be forced back into the 
alveolar process. These are sometimes retruded to the extent that they 





Vig. 47. Left central incisor re-erupting 4 weeks after injury. 


are considered totally avulsed. However, the routine x-ray examination 
will disclose the position of the tooth. These teeth often grow out 
again, re-erupt, and may remain vital (Fig. 47). Loosened teeth should 
not be extracted too readily, since they often become firm again and 
remain vital. Those that are displaced far to the lingual or to the labial 
should be gently and slowly returned to their approximate original 
positions if they interfere with normal function. If possible, the tooth 
should be stabilized with a cast or wired fixation. 

Primary teeth forced back into the alveolar process may cause dilac- 
eration of the succeeding permanent bud. This is a condition of the 
tooth produced by displacement of the calcified portion from the tissues 
which formed it, development being continued after the normal posi- 
tion of the calcified part has been lost. Figure 48 shows a ground section 
of tooth removed at age 914 because it could not erupt. Dilaceration of 
the tooth occurred at age 22 months, caused by an accident to the 
primary central displacing it violently into the alveolar process. 
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INJURIES TO PERMANENT TEETH 


Surveys by numerous investigators have shown that the most common 
period when fractures of the permanent incisors occur is between the 
ages of eight and 10 years. It is at this age that the teeth emerge and 
erupt into position with the root either partially developed or just 
completing its development. It is at this period that the teeth often 
project out more than any other portion of the child’s face. As the 
child falls with his mouth open to cry out, the incisor teeth are usually 
the first to strike the ground. 

The management of the fractured tooth is important from the physi- 
cal, esthetic and psychologic aspects. The prime consideration is the 
preservation of the tooth, and an explanation of this for parents and 
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Fig. 48. Dilacerated tooth. 


child is helpful in gaining cooperation. The injury must be seen as 
soon as possible. Delays in treatment may result in loss of vitality to 
the pulp. The history of the accident is helpful in determining the 
proper approach. Whereas previously, falls. drinking fountains, athletic 
games were most common causes, automobile accidents now are the 
leading causative factors. 

Injuries to the permanent teeth may be classified as follows: 


I. FRACTURES OF THE TOOTH 


A. Class I fracture—break in or through the enamel 

B. Class II fracture—break into the dentin not involving the pulp—the major 
group 

C. Class III fracture—break involving the pulp 

D. Class IV fracture—break involving the root 

E. Class V fracture—comminuted fracture 
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II. DISPLACEMENT OF TOOTH IN THE JAW 

A. Partial avulsion 

B. Total avulsion—with or without root fracture 

Fractured permanent incisors can be classified in several ways, but 
the basis of all classifications is the extent and direction of the fracture 
(Fig. 49). The age of the patient, both chronological and physiological, 
must be considered. All traumatized teeth, whether fractured or not, 
should be x-rayed as soon as possible after the accident. Several films, 
at least three, taken at slightly different angles about 5 degrees apart, 
present a more comprehensive picture than a single exposure. In this 
manner one can make a three-dimensional! study. After diagnosis these 
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Fig. 49. Classification of tooth fractures. 














films should be saved for future comparative study. Treatment is 
planned according to the degree of injury and directed toward the goal 
of having the tooth retained with complete vitality if possible. When 
vitality is lost, treatment is planned to maintain the tooth in position 
in a healthy state, thereby contributing to normal development of the 
face. All lacerations should be cared for at once and hemorrhage con- 
trolled. 


Fractures of the Tooth 


Class I Fracture. Usually a small part of the incisal is broken with 
only the enamel or at most a small amount of dentin involved. 

Examine the roentgenograms to determine the extent of injury. 

Test for vitality. Remember that responses may not be accurate for 
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several days after the shock of the initial trauma. Prolonged pain with 
an ice cone signifies a pulp hyperemia. 

If an edge is very jagged, it may be smoothed slightly to prevent 
irritation. Normal wear will in a short time usually even the broken 
area until it will be hardly noticeable. 

Class II Fracture. These are fractures into the dentin not involving 
the pulp. This ‘is the main classification, over 50 per cent. 

Examine the roentgenograms to determine the extent of injury. 

Test for vitality. 

Check for mobility and sensitivity to percussion and thermal changes. 

Cover the fractured area with a sedative dressing and protect the 
tooth with a suitable guard or temporary splint. 

Recent research has shown that zinc oxide and eugenol not only 
sterilizes dentin, but also is an obtundant for the relief of any pain 
present and because of its sealing qualities reduces irritation. If de- 
sired, a calcium hydroxide filling may be placed over the exposed dentin 
and then sealed with zinc oxide and eugenol. This sealing of the frac- 
tured area protects from irritation, temperature change and so on and 
may prevent pulpal death. 

The temporary guard is used to cover the medicated dressing and 
also to retain the position of the tooth. When a mesial angle is broken 
off, the tooth, if unprotected, may drift, thereby creating a misalign- 
ment. Such misalignment is prevented by a temporary guard or splint. 
There are two main types: 

For type 1, trim a plastic crown form or celluloid crown form to fit and fill with a 
suitable shade of plastic filling material. Place it over the fractured tooth that has been 
treated by a sedative dressing. Punch a hole in each incisal corner of the crown form so 
that the pressure of placement will be relieved. 

In the previously contoured crown form place a mixture of zinc oxide and eugenol. 
This, however, discolors in time. 

For type 2, contour a band of thin material, about 0.15 by 0.04 cm., around the frac- 
tured tooth. Pinch on the lingual and weld or solder. Make an incisal flap over the 
fractured area with a wider piece of band material, allowing the edges to remain open 
and permitting the flow of excess cement over the sedative dressing (Fig. 50). 

After the tooth is no longer sensitive an esthetic semipermanent splint for long- 


range protection and maximum cosmetic effect may be placed. These will be described 
later. 


Class III Fracture. These ate fractures involving the pulp. 

Examine the roentgenogram to determine the condition of the root. 
If no fracture or infection is present, a pulpotomy may be performed. 
If the initial injury has caused undue shock to the pulp tissue, palliative 
treatment allowing the pulp to recover is first undertaken. First cover 
the stump with a calcium salt such as dicalcium phosphate or calcium 
hydroxide sealed in the zinc oxide crown form. When the initial 
symptoms have subsided and the pulp recovers, a pulpotomy may be 
performed. 
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Treat the pulp as indicated (Fig. 51). 


. PARTIAL PULPOTOMY—usually done when the exposure is small, exposing merely a 


corner of the pulp. 

a. Anesthetize the tooth. 

b. Isolate the tooth and sterilize the area; where possible, place the rubber dam. 

c. With a sterile round bur penetrate the pulp, removing the superficial infected 
layer creating hemorrhage. 

d. After the blood has clotted remove the excess so that it will not decompose and 
discolor the tooth. Cover the clot with dicalcium phosphate or calcium hydroxide. 

e. Seal with zinc oxide and eugenol, avoiding pressure. 

. Take postoperative x-ray films and dismiss the patient. 


> 






° 2 “ oe se 
Fig. 50. Banded splint protecting fractured tooth. 


Medication 














Partial Banded splint 


pulpotomy 


Fig. 51. Pulpotomy and partial pulpotomy protected by banded splint. 


COMPLETE PULPOTOMY 


. Anesthetize the tooth. 

. Isolate the tooth and sterilize the area; where possible, place the rubber dam. 

. With a large round bur open into the pulp chamber. 

. With a clean sharp number 8 round bur revolving rapidly sever the bulbous por- 
tion of the pulp. Clean the remnants of the pulp with either bur or spoons. 

. Control hemorrhage by absorbing with sterile cotton pellets and apply calcium 
hydroxide or dicalcium phosphate. 

f. Cover treatment with zinc oxide and eugenol, avoiding pressure. 

g. Take postoperative x-ray films and dismiss the patient. 
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h. After four to six weeks recall the patient and take roentgenograms. If the x-ray 
films and clinical study show normal healing, one may proceed with restoration 
of the tooth. 

3. PULPECTOMY OR ROOT CANAL 


If the tooth has become infected or if the trauma has been such as to sever the apical 
vessels, a pulpectomy must be attempted in order to preserve the integrity of the 
developing arch and face. On rare occasions one may see a tooth that has a pink 
coloration. This is symptomatic of an internal granuloma. The tooth with an internal 
granuloma may also on occasion be saved with root canal therapy. 

a. Carefully study the roentgenograms for pulp anatomy and possible anomalies 


and extent of periapical involvement. 
b. Some of these teeth have vital tissue remaining. When in doubt, anesthesia is 


indicated. 

. Isolate the tooth with the rubber dam. 

. Using a large round bur or diamond stone, enter into the pulp chamber. 

. Widen the opening for access and thoroughly cleanse the coronal portion. This 
prevents discoloration. 

. Ream and file the root canal and render it sterile by chemotherapy, antibiotics or 
electrosterilization. 

. Obtain two negative cultures. 

. Follow the trial point x-ray films and fill the root canals. 

. If deemed advisable, a root resection or curettage may be indicated. 

. Take a postoperative roentgenogram and dismiss the patient for about four to 
six weeks. 

Fractures of the Root. Fractures of the root of a tooth need not be 
too alarming, but must receive immediate attention. Routine roent- 
genograms should be taken for diagnosis and future observation. The 
tooth that has a fractured root should be immobilized at once to pre- 
vent movement and yet not interfere with occlusion, thus allowing for 
healing of the fracture. 

There are several methods of splinting whereby immobilization may 
be obtained: (a) wiring of injured teeth to adjacent teeth, (b) cement- 
ing and/or wiring an acrylic splint to injured and adjacent teeth, (c) 
placing a cast of surgical cement around the injured tooth and ad- 
jacent teeth. 

If there has been no separation of the tooth fragments, the healing 
may take place by recalcification when the pulp vitality is retained. If 
separation of the fragments occurs, there may be a fibrous union, osteo- 
cementum union, or combination of both (Fig. 52). When the apical 
fragment is small or merely the tip of the root, it is commonly found 
to be resorbed. When the fracture is in the cervical third, mobility 
cannot be controlled, and often these teeth may not be retained and 
are resorbed. 

In: the event that clinical and x-ray study shows a periapical radio- 
lucency, apicoectomy may be indicated. At this time the fractured root 
tip is removed. Apicoectomy is based on the premise that the root 
end of the infected teeth is an irritant and the periapical bone is unable 
to maintain its integrity in the presence of an irritant. The elimination 
of all sources of irritation is the aim of the operation. 
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Comminuted Fractured Incisors. Many times children present for 
treatment with anterior teeth fractured in several places. Some of these 
are compound, some are comminuted, and some are combinations of 
both. We used regrettably to order their removal. This resulted in 
psychic damage as well as physiologic and developmental interference. 
After observing the resultant damage following the early removal of a 
permanent tooth from children an attempt was made to preserve 
selected cases in which it was thought healing could be accomplished 
and some of the larger fragments cemented to the root portion and to 
each other by the formation of secondary dentin. This technique has 
been successfully used in selected cases: 





10/48 
Fig. 52. Root fracture caused by football accident. Coronal and apical pieces united 
by osteocementum. Note the pulp filled by “nature’s root canal.” 


a. X-ray the tooth to determine extent of the damage. Three angles are taken 5 de- 
grees apart to give a three-dimensional effect. 

b. Give a local anesthetic. 

c. Wash the tooth and surrounding area with normal saline solution, removing the 
debris. 

d. Make a pinch band, solder or weld, and cement around the tooth crown, thereby 
binding all loose fragments together (Fig. 53). 

e. The rubber dam can rarely be used. The area is cleansed by liberal application of 
tincture of merthiolate or a similar agent. 

f. Perform pulpotomy. Carefully remove fragments that cannot be successfully re- 
tained. Place a temporary restoration. 

g. X-ray films are taken for study and for future reference. 

h. The patient is advised to return in four to six weeks for observation and x-ray 
examination. 

i. This operation may be considered successful when the band is removed and the 
original fragments are firm under acceptable pressures and when the x-ray film 
a of secondary dentin obliterating the lines of the original fracture 
(Fig. 54). 

j. Semipermanent restoration may be placed. One must remember that the laws of 
leverage will not allow for excessive pressures without refracturing the tooth 
(Figs. 55, 56). 
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Several principles should be adhered to for successful treatment in 
this type of case: (1) The tooth must retain its vitality. (2) The frag- 
ments to be retained must extend to and below the area of secondary 
dentin (calyx) formation. (3) The tooth must be restorable. 


Fig. 53. Fig. 54. 





Fig. 55. Fig. 56. 


Fig. 53. Fragments of a tooth with comminuted fractures held together by pinch 
band. Pulpotomy performed about 7 months prior to picture. 

Fig. 54. Comminuted fracture of central incisor—5 pieces. 11/2/1951, Preoperative 
and postoperative roentgenograms. 12/5/1951, Check-up roentgenogram with evidence 
of secondary dentin calyx. 7/9/1952, Check-up roentgenogram showing large secondary 
dentin bridge. 12/5/1952, Check ::p roentgenogram. 

Fig. 55. Preparation of tooth shown in Figure 54. To receive a more esthetic restora- 
tion. Note 2 parts of the crown which are held together by secondary dentin. 

Fig. 56. Gold-backed plastic crown of case shown in Figures 53, 54 and 55. This is a 
semipermanent esthetic restoration. 


In selected cases in which these criteria were followed, teeth that it 
had been previously considered advisable to extract were maintained. 


Displacement of Teeth in the Jaw 


As was mentioned above, the damage is in proportion to the force 
and angle of trauma. This may sometimes account for displacement 
of the tooth with or without fracture of the tooth. 

Partial Avulsion. In cases of partial avulsion there is often the pos- 
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sibility that vitality may be maintained. When this is so, the tooth is 
usually displaced lingually or labially with the apex acting as the 
fulcrum of the movement. If this does not interfere with occlusion, 
the tooth should be allowed to rest so that the symptoms of pain and 
shock may be allowed to abate. After a period of about a week the 
tooth may be repositioned with slow steady pressures and then stabilized 
by one of several techniques that will be described. If the tooth inter- 
feres with occlusion, it may be repositioned to its intended place in the 
arch under gentle steady pressures. These teeth may lose their vitality. 
When this occurs, it is assumed that the apical pulpal fibers have been 
severed. Root canal treatment may allow the tooth to be retained. 





Fig. 57. Cast to immobilize avulsed tooth. 


a. X-ray for the possibility of fractured root. 

b. With extremely gentle pressures return the tooth to as close to its original position 
as possible. This is a slow, time-consuming operation. 

c. Place a cast or splint to immobilize and maintain position. 

d. X-ray for study and future reference. 

e. The patient is sedated and advised to return in seven to 10 days. A semisolid diet 
rich in vitamins and minerals is prescribed. 

f. When the patient returns, the splint or cast is removed, and the tooth is x-rayed 
and tested for vitality. One must remember that the tooth has suffered extreme 
shock and may not respond to present methods of vitality testing for some time 
(Fig. 57). 


In some cases the traumatic irritation has stimulated secondary 
dentin formation to the point at which calcification will have com- 
pletely obliterated the pulp canal. 

When partial avulsion occurs in which the tooth has been displaced 
somewhat out of the socket, the above precautions should be observed. 
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If it can be retruded somewhat, yet without extreme pressures, and 
immobilized, vitality may be retained. If the original position is not 
completely obtained, slight grinding to reduce the incisal, after the 
tooth has been rested and recovered, may be done. These teeth must 
be observed so that, if they are devitalized, root canal therapy may be 
instituted before the area becomes infected. 

Cases of partial avulsion in which the tooth is retruded back into 
the alveolus occur in great numbers in the primary dentition, but only 
rarely in the permanent teeth. The only thing one should do is to 
cleanse the debris, close the lacerations, and stop the hemorrhage. Then 
x-ray for study. The patient is recalled at regular intervals to observe 
re-eruption and for x-ray pictures. 

Teeth that are only slightly displaced are almost too numerous to 
count, yet not severe enough to require immobilization. These need 
be given no special attention other than routine x-ray and observation 
and patient advice. 

Total Avulsion or Displacement. There are an increasing number of 
accidents wherein the anterior permanent teeth are completely dis- 
placed. If these teeth can be replanted successfully, they help maintain 
the integrity of the developing arch and maintain the facial growth 
until the normal adult features are attained. There is also an esthetic 
and psychological factor which should not be minimized. Several 
principles should be adhered to |for successful replantation. 


a. The avulsed tooth and socket should be treated as any fractured bone, reduced 
and immobilized. 

b. The tooth should have its root canal sealed to prevent infection. 

c. The tooth should be cleansed of debris, but the periodontal fibers should not be 
removed. This allows for possible readaptation of these fibers. 

d. The tooth must be replanted and immobilized in a fresh healthy socket. 

e. No excess pressures are to be exerted either in the replantation procedure or by 
traumatic occlusion. 


An important phase of the treatment, perhaps the most important, 
is adequate explanation to parents and patient as an aid in cooperation 
both in treatment and home care. 


TECHNIQUE OF REPLANTATION. 


a. Cleanse the tooth in warm saline solution. Do not scrape off the periodontal 
fibers. 

b. X-ray the socket to determine the possibility of a fractured root end, which 
should be removed. 

c. Remove debris and loose bony fragments. Do not disturb the periosteum. When 
the labial plate is fractured, try to preserve both bone and periosteum. Control 
hemorrhage and suture lacerations. 

d. Do the root canal filling on the avulsed tooth. 

e. Freshen the blood clot and then gently but firmly replace the tooth into the 

socket as far as it will go. Do not force beyond limits of inflamed tissue, or 

necrosis and resorption may result. Antibiotics may be instituted. 
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f. Splint into position and immobilize with a cast of periodontal (surgical) cement 
into which are incorporated strips of gauze % inch wide for binding and 
strength. These are wrapped around all available teeth at the gingival and com- 
pressed into the interproximal. The patient is instructed to close the teeth to 
check for occlusal interference. Hold the replanted tooth firmly in position until 
the cast is set. 

g. Roentgenograms are taken for study and future reference. 

h. Tetanus inoculation is advised when indicated, as are the antibiotics. 

i. The patient is sedated and advised to retum in seven to 10 days. A semisolid 
diet high in ascorbic acid is prescribed. 

j. When the patient returns, the cast may be removed. Roentgenograms are taken 
and occlusion is checked to avoid trauma. If desirable for any reason, a cast may 
be reapplied. A more esthetic splint may be applied by molding quick-setting 
acrylic over a cast made from a wax impression. This is wired and/or cemented 
to the adjacent teeth. 





5-29-55 8-11-53 + 6-12-54 
Fig. 58. Totally displaced central incisor. 5/16/1953, Preoperative and postoperative 


roentgenograms. 5/29/1953, Check-up roentgenogram after removal of cast. 8/11/ 
1953 and 6/12/1954, Check-up roentgenograms. 


As the inflammation subsides the tooth will resume close to its 
normal position in the socket either by ankylosis or combination of 
ankylosis and periodontal reattachment. If the tooth is left long, it may 
later be ground down to match the adjacent tooth. 

A cast is preferred over wiring, since it seems to immobilize the 
replanted tooth better and to reduce the incidence of traumatic oc- 
clusion (Fig. 58). 

Because of the possible deleterious effect on the developing per- 
manent buds no attempts have been reported on replantation of 
primary teeth. 

Unfortunately not all teeth can be saved, and some teeth must be 
lost. In the permanent dentition this space must be preserved by a 
suitable appliance to preserve the integrity of the arches and face. 
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SPLINTS, CROWNS AND ESTHETIC RESTORATIONS 


Temporary Splints 





These are used primarily for protection. 

Crown Forms. These are celluloid, plastic, stainless steel or gold. 

CELLULOD or Prastic. Over a sedative dressing these may be con- 
toured and cemented with a tooth shade plastic material or zinc oxide 
and eugenol. The esthetics is only temporary, since these readily dis- 
color. 

STAINLEss STEEL OR Gop. These may have the labial cut out for bet- 
ter esthetics. They are cemented on over a sedative dressing. 

Banded Splints. With thin band material, 0.15 by 0.04 cm., make a 
pinch band around the tooth, and solder or weld. Attach another piece 
of wider material from the labial to the lingual over the incisal fractured 
area. This is cemented on over a sedative dressing. 

These restorations may be used as emergency protective measures 
and kept under observation for at least three to six months (Fig. 50). 


Semipermanent Restorations 


These are placed after the emergency protective covering has been 
in place for at least three to six months and the tooth remains vital 
and comfortable with no history of pain. X-ray films and clinical 
examination allow one to decide when a more esthetic restoration is 
deemed advisable. 

Plastic Corners. The fractured area is prepared with adequate reten- 
tion on incisal, labial, lingual and approximal with good retentive 
undercuts. If deemed advisable, pins may be used for added retention 
(Figs. 59, 60). 

Plastic Crown. This gives esthetic restoration with the advantage of 
good shading and color match. However, it is slightly oversize, and 
there is color change. These may have a gold backing for added strength 
and resistance to abrasion. 

Three-Quarter Crown, This is probably the most satisfactory restora- 
tion when conditions are favorable and the fracture not too large. 
Acrylic, silicate or porcelain may be used to supply the missing tooth 
structure (Fig. 61). 





Permanent Restorations 


Three-Quarter Crown. The only disadvantage is some lack of es- 
thetics because a little gold will show. 
Jacket Crown. These should not be made until the tooth has ma- 
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tured and the pulp filled in and receded and the face has achieved its 
adult size and form. This rarely occurs before the age of 18 years. 

Piastic JackKET Crown. Though at first the color match is excellent, 
the color changes because of absorption of mouth fluids. There is usu- 
ally some gingival irritation. 


Fig. 59. Fig. 60. 





Fig. 59. Mesial angle fracture of left 
lateral incisor prepared to receive plastic 
corner restoration. Note pin retention. 
Fig. 60. Completed restoration of plastic 
corner. 
Fig. 61. Two three-quarter crown restora- 
tions. 


Fig. 61. 


PORCELAIN JACKET Crown. The shade is excellent. Tissue tolerance 
is good. However, these are easily breakable. 

PERMADENT Crown. This is a new type of restoration utilizing cast 
platinum as a core and a special type of porcelain that fuses to the 
platinum. The esthetics is good and they are less susceptible to breakage 
and could be used in some selected cases at an earlier age because the 
preparation of the tooth may be shallower. 
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PREVENTION OF INJURIES 


We have spent all this time discussing care of fractured incisors and 
how to save them, but there are preventive measures which may be 
instituted. Protruding teeth should be corrected at an early age before 
a fall or blow causes a fracture. This may have to be done in some 
cases even if it means that there will have to be a second stage of 
orthodontic treatment. Mouthpieces may be molded to protect teeth 
during contact sports. Since these have been used more the incidence 
of traumatic injury to teeth due to contact sports has materially de- 
creased. 


CONCLUSION 


Since it is inevitable that many accidents will occur in which teeth 
will be fractured, the dentist must be aware of a complete procedure so 
that he may proficiently care for these problems in collaboration with 
the physician. It is within the scope of every practice, and a successful 
treatment is dependent upon a thorough study of the problems in- 
volved and an awareness of the required treatment. It is important 
that the attention be given promptly; only then may many unfortu- 
nate sequelae be prevented. 
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Los Angeles 36, California 
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Among congenital defects, cleft lip and 
palate is unique. It has been described as a deformity that can be “seen, 
felt, and heard.” Not many defects are so disturbing to parents and 
so handicapping to the child, and yet few are as amenable to correction 
by properly planned treatment. Habilitation, however, is not simple, 
but often complex. It is not of short duration, but extends frequently 
from birth through adolescence. It is no longer the surgeon’s task 
alone, but involves the integrated efforts of the best in medicine, 
dentistry and special education. Although many specialists may be 
involved in the long-range treatment program, the child’s physician 
remains a central figure and is significant to the over-all planned effort. 

This clinic is designed to serve two purposes: First, to provide the 
family physician or pediatrician with a broad orientation in problems 
facing the family, the child and the community. Such orientation is 
required for a better understanding of the need and the sequence of 
the various therapeutic events that may be required. Secondly, to 
provide the child’s physician with specific information essential to his 
tole as family counselor and member of the habilitation team. The 


From the Cleft Palate Center and Training Program, University of Illinois Profes- 
sional Colleges, Chicago, Illinois. 
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frequency of this anomaly is sufficiently high to warrant such elabora- 
tion. 


GENERAL ORIENTATION 


Frequency of Cleft Defects 


In most medical practices relatively few children are found with 
cleft lip or cleft palate. Cumulative statistics, however, indicate a con- 
siderable and increasing number in the general population. In the 
United States, utilizing a variety of records, it has been estimated that 
one child is born with this defect in every 550 to 1000 live births.** In 
local studies, using birth certificates as a guide, Wisconsin has a 
reported incidence of 1:770> and Pennsylvania 1:800.11 The six New 
England states anticipate approximately 270 babies with clefts each 
year;* Illinois approximately 250.1% In 1952, throughout the country, 
approximately 5000 were born with cleft lip, cleft palate, or both.** 

These statistical data probably represent a conservative estimate of 
the true incidence. Small clefts of the soft palate often go undetected 
until a feeding problem is presented. Submucous clefts of the palate 
are more difficult to diagnose early and are detected usually in the 
more active stages of language development or after an adenoidectomy, 
which precipitates speech unintelligibility. The increasing number and 
proportion of cleft lip and palate in the population may be attributed 
to the increased birth rate; to improved methods of reporting; to the 
greater survival rate of infants and possibly by the proliferation of 
such individuals. 

For reasons not at all understood there are some enigmas in the 
occurrence of cleft defects. Males have more clefts of the lip, with or 
without cleft palate; females, more cleft palate in isolation to lip 
defects. Clefts of the left side of the lip are much more frequent, fol- 
lowed by bilateral clefts; less common are right-sided clefts.7? In the 
colored population all clefts are about one half the incidence of 
the white population.® In certain areas in the United States and else- 
where where consanguinity is common, clefts occur in greater incidence. 


Changing Trends in Management 


By tradition the management of cleft lip and palate was entirely 
entrusted to the surgeon, and the responsibility of planning the entire 
program of care, extending over a number of years, was delegated to 
one man. The surgical goal was obvious—to repair the lip and palate 
as soon as possible in order to obtain an optimal cosmetic and func- 
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tional result. That such end results were often obtained was in large 
measure a credit to the surgeon’s skill, perseverance and ingenuity. 

Surgery, however, did not always succeed in achieving all its ob- 
jectives. Results which seemed successful shortly after operation some- 
times developed into failures. Throughout the country over a period 
of years a number of such surgical failures accumulated. ‘These were 
characterized by disfigured faces, underdeveloped maxillas, distorted 
dentition and, worst of all, the inability to speak understandably 
(Fig. 62). 





Fig. 62. Characteristic facial, palatal and dental deformities resulting from traumatic 
and excessive surgical procedures for the repair of cleft lip and palate. 


When normal speech failed to develop, the parents were counseled 
to find a good speech teacher who would provide the necessary “lessons” 
and blowing exercises to develop the muscles of the soft palate. If the 
teeth were malposed and the upper jaw poorly developed, the ortho- 
dontist was supposed to correct the defect. If all such attempts failed, 
the prosthodontist was assigned the task of fitting the child with a 
prosthetic speech appliance that would replace the missing teeth, plump 
the upper lip, and by its extension into the nasopharynx substitute for 
the short, nonfunctional soft palate. Then there was always the new 
surgical procedure that could be tried as a last resort. 

Therapy was piecemeal and based more on empiricism than on 
science. In their quest for proper treatment parents and child were 
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shunted from one specialist to the next. They encountered an assembly 
line of consultants, each isolated from the others by barriers of spe- 
cialistic interest and individual brands of jargon. These efforts, in terms 
of therapy for the patient, were often disjointed and sometimes at 
cross-purpose. All this lea to hit-or-miss care for the child with incon- 
sistent results, and to financial and psychological strain for the family. 
Significantly, in the midst of all this the child was developing with 
little attention paid to his sociai and emotional maturation. 

A number of separate events served to change this picture, at least 
in some areas. First, it must be recognized that the frustrations en- 
countered in treating these children were shared by the professions. 
Physicians, dentists, speech pathologists, public health workers and 
others concerned with the problem recognized the futility of their 
individual contributions when unrelated to the total care of the child. 
Out of this experience representatives of several professions met in 
joint deliberation to unite their separate efforts in an integrated pro- 
gram. A forum for the exchange of these ideas was found in the estab- 
lishment of The American Association for Cleft Palate Rehabilitation. 

In the past decade the information derived from research on the 
growth of the facial bones in man was applied to the study of the 
cleft palate. As a result it was determined that poorly conceived, ill- 
timed and excessive surgical procedures were often the cause of failure 
of the facial bones to develop properly in patients with cleft palate.1® 4 
In contrast, a group of cleft palate subjects who were never operated 
upon demonstrated patterns of facial growth resembling the normal.’° 
Consequently there developed a movement to delay surgical repair of 
the palate until four to six years of age in order to minimize the del- 
eterious effects upon facial growth. Presumably, proponents of this 
school of thought assumed that all operations upon the palate posed a 
definite impediment to the natural growth processes of the face. By 
delaying operation they hoped to minimize the retardation of facial 
growth. In part, this viewpoint was justified, but as a generalization it 
did not take into account certain facts. For instance, many cases were 
recorded in which facial growth and speech developed within normal 
limits despite the fact that the palate was repaired before the child was 
one year of age. 

It was clear that too many variables were operating to permit the 
formulation of simple and all-inclusive rules such as the fixing of the 
age at which all clefts of the palate should be repaired. Factors beyond 
the control of the surgeon’s skill, such as variations in the severity of 
the original deformity and differences between children as children, 
could influence the success or failure of the surgical effort. The task was 
to identify and analyze these differences among patients in order to 
prescribe treatment on an individual basis. 
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A Center for Training and Research 


In 1948 The Children’s Bureau, now a part of the Department of 
Health, Education and Welfare, recognized that there was a national 
need for training interested specialists in all dimensions of the cleft 
palate person’s need. To promote such knowledge, foster research and 
train professional personnel, The Children’s Bureau provided a grant 
for the establishment of a Cleft Palate Center and Training Program 
at the University of Illinois. 

In order to provide fundamental information supportive to the ob- 
jectives of this Center, a longitudinal growth study of newborn infants 
with cleft lip and palate was begun in 1949. The research program was 
designed primarily to solve « number of clinical problems. Simply 
stated, these problems resolved into four questions: (1) What should 
be done for a child with a cleft lip and palate? (2) How should it be 
done? (3) When? (4) Does the treatment vary from child to child? 

It became clear that the answers to these questions would depend in 
large part upon our knowledge of (a) how the child with a cleft differs 
from a normal child, and (b) the individual potentialities for growth 
and development of these children. 

The longitudinal study now includes data on 500 different children. 
These patients represent the surgical experience of 15 different plastic 
surgeons. Not all these surgeons share similar views as to the indications 
for surgery, the timing of surgery or the kind of surgical technique to be 
used. Altogether, this investigation represents an efficient and con- 
venient means for collecting and analyzing data that have heretofore 
been dispersed. It is these research data and the clinical experiences 
derived in these studies that provide a basis for much of this clinic. 


ANATOMY OF CLEFT LIP AND PALATE 


Not all clefts are alike. Cleft lip and cleft palate does not present a 
single fixed clinical entity which is subject to generalizations of de- 
scription and classification. Not only are there different kinds of clefts, 
but even within a single kind there exist many variations. Because of 
such variation, it follows that no rigid formula of treatment applicable 
to all clefts should be expected. 


Cleft Lip 


Cleft lip is more than a defect in the lip alone. It is an anomaly 
complex with demonstrable defects in the nasal alar cartilages, the 
nasal cavity and the alveolar ridge on the affected side. A cleft of the 
lip may be complete, extending from the vermilion border to the floor 
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of the nose, or it may be incomplete. Various degress of incompleteness 
are recognized. Minimal defects occur in which the cleft extends only 
to the vermilion border. In others the defect may extend up to the nose 
as a submucous cleft in the muscle band, bridged only by mucous 
membrane, skin and fibrous connective tissue. The nasal alar cartilage 
on the side of the cleft is displaced and flattened to a greater or less 
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Fig. 63. Varieties of unoperated clefts of the lip. A, Incomplete cleft of the lip on 
the left side extending beyond the vermilion border. Note relative symmetry of the 
nasal alae. B, More complete unilateral cleft of the lip. C, Complete unilateral cleft of 
the lip extending into the floor of the nose. Note the extreme flattening of the alar 
cartilage on the side of the cleft and the deviation of the tip of the nose toward the 
normal side. D, Symmetrical incomplete bilateral cleft of the lip. E, Complete bilateral 
cleft of the lip. F, Profile view of the patient in E. The forward projection of the 
prolabium and premaxilla is characteristic of this deformity. 


degree, depending on the extent and width of the cleft. The tip of the 
nose is deviated toward the noncleft side (Fig. 63). 

The cleft in the lip may occur bilaterally and may be symmetrical or 
asymmetrical, depending on whether the lip is equally cleft on both 
sides. In the complete bilateral cleft lip a median portion of the lip is 
isolated in the midline and remains attached to the premaxilla and to 
the columella. This portion of the lip contains the philtrum. The pre- 
maxilla protrudes considerably forward of the facial profile and is 
attached to the nasal septum (Fig. 63, E, F). 
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There is a direct relation between the extent of the cleft in the lip 
and that in the alveolar process. The more complete the cleft in the lip, 
the greater the defect in the alveolar process and the greater the in- 
cidence of missing or malposed dental units in the line of the cleft. 
Also encountered in the line of the cleft are supernumerary or mal- 
formed teeth. 


Cleft Lip and Cleft Palate 


Clefts of the lip and palate may be unilateral or bilateral. They may 
be complete or incomplete. In a complete unilateral cleft of the lip 





Fig. 64. Varieties of clefts of the hard and soft palates. A, Unilateral cleft of the 
alveolar process with intact hard and soft palates. B, Incomplete bilateral cleft of the 
lip with intact hard and soft palates. C, Complete unilateral cleft of the lip, hard and 
soft palates. D, Complete bilateral cleft of the lip, hard and soft palates. E, Cleft of 
the hard and soft palates without involvement of the lip or alveolar process. F, Cleft 
limited to the soft palate. 


and palate a direct communication exists between the oral and nasal 
cavity on the cleft side. The nasal septum is attached and deviated to 
the palatal process on the opposite side (Fig. 64). 

It is important to observe that a wide range of variation exists in 
each category. Some unilateral clefts exhibit wide separation of the 
palatal processes; in others this is less so; and in some there is actual 
overlap of segments (Fig. 65). 

The striking features of the bilateral cleft lip and palate are the direct 
communication between both nasal chambers and the oral cavity, and 
the stalklike nasal septum bearing a mobile premaxilla. The premaxilla 
may be small or large, symmetrical or asymmetrical. Such variation may 
affect the amount of tissue available for repair and is related to the 
number of incisor teeth erupting into this segment (Fig. 66). 
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Isolated Cleft Palate 


In this category neither the lip nor the alveolar process is involved. 
The cleft may extend only through the soft palate or the soft and hard 
palates, but not the hard palate alone (Fig. 67). This observation is in 
accord with the findings that fusion of the hard and soft palates pro- 
ceeds from in front backwards. 

In the extreme form the cleft may extend anteriorly as far forward 
as the nasopalatine foramen. In such instances there is a direct com- 





Fig. 65. Plaster cast reproductions of several varieties of unoperated complete unilateral 
clefts of the lip and palate. 


munication between both nasal chambers and the oral cavity. The 
outline of the cleft may be wide or narrow and long or short. 


Analysis of Variations 


In surveying the range of variables encountered between different 
kinds of clefts and within a single kind, the following factors emerge 
as important in the analysis of the defect.'§ 

Adequacy of Parts. The first thought that occurs when one sees a 
cleft in a newborn child is whether or not something is missing. Does 
the cleft represent a nonunion of parts that are intrinsically adequate, 
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or are the parts, per se, inadequate or even in excess? If the individual 
parts are hypoplastic, any attempt to bring these parts into direct 
apposition by surgical means will produce a total structure that is 
deficient. 

Distortion of Parts. Muscle tissue develops and begins to contract 
in utero during the early calcification and growth of bone. The ab- 





Fig. 66. Plaster cast reproductions of several varieties of unoperated complete 
bilateral clefts of the lip and palate. Note variation in size, shape and position of the 
premaxilla. 


normal directions of muscle pull in a cleft lip or cleft soft palate may 
deform the bony and cartilaginous structures during their most pro- 
lific periods of growth. The degree of distortion of parts may affect 
the process of surgical reconstruction. 

Relations of Parts in Space. The action of the tongue, cheeks, palatal 
and pharyngeal muscles on the separated bony palatal segments con- 
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tributes to the displacement of these segments. Similarly, the extent of 
such displacement may affect the ease of surgical reconstruction. 
Relation to Adjacent Structures. The individual ability to com- 
pensate for a localized anomaly depends not only upon the severity of 
the defect itself, but also upon anatomic and functional variations in 





Fig. 67. Plaster cast reproductions of several varieties of unoperated cleft palate. 
The cleft may extend, in varying degrees, as far forward as the nasal palatine foramen. 
In its lateral dimensions the cleft may be wide or narrow. 


adjoining structures. The capacity of a repaired soft palate to function 
effectively is dependent not only upon its length and range of eleva- 
tion, but also upon the dimensions of the nasopharynx and the function 
of the accessory pharyngeal muscles. For these reasons the preoperative 
evaluation of adjacent structures is an essential aspect of the diagnosis. 


PATHOPHYSIOLOGY OF CLEFT PALATE 


Breathing is not usually difficult in infants with cleft lip and palate 
in the absence of respiratory tract anomalies, unless the nares are 
markedly flattened or the tongue mass rests in the nasal cavity. In 
isolated cleft palate the frequently associated mandibular micrognathia 
produces obstruction of the pharyngeal airway by the retroposed tongue, 
and severe respiratory distress manifest by chest retractions, hyperpnea, 
dyspnea, cyanosis and irritability may be present. The quality of the 
infant’s cry is usually normal in the absence of obstructive symptoms. 
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Swallowing patterns are altered invariably because of the absence of 
an anatomic and functional separation from the nasal cavity and by the 
altered tongue dynamics imposed by the anomalous environment. 
Deglutition is accomplished without the assistance of the positive 
pressures available in an intact oral cavity and is dependent on position- 
ing and gravity, especially during infant feeding. 


REST PHONATION [ul 


NORMAL ADULT 


Fig. 68. Palatopharyngeal valving in a normal adult. Tracings of lateral cephalo- 
metric roentgenograms reveal the position of the soft palate within the nasopharynx. 
At rest the soft palate, outlined in black, rests on the dorsum of the tongue. During the 
sustained phonation of the vowel u the soft palate elevates to contact the posterior 
wall of the nasal pharynx. 


Feeding is further complicated by many factors: the inability to seal 
off the nipple if the lip or alveolus is cleft, the inability to suck efh- 
ciently, and the disruption of normal deglutition. 


Eustachian Tube Function 


The higher incidence of middle ear infection in children with cleft 
palate suggests some disturbance in and around the eustachian orifice 
that is related to the cleft. Whether this is an anatomic variation or is 
due to impaired tubal function with possible increased contamination 
by the contents of the oral cavity remains to be demonstrated. 


Speech 


Speech is not a basic physiological activity, but is an imitative, 
learned accomplishment dependent on the vegetative functions of 
sucking, chewing, swallowing and breathing. Aberrations in the struc- 
ture or function of the vegetative activities can be expected to alter the 
speech performance. Since the cleft of the palate prevents the usual 
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which is basic to the speech defect of cleft palate. 





Fig. 69. Palatopharyngeal valving in a child with an intact adenoid mass. Note 
that during the sustained phonation of the vowel u, as revealed in the lower illustra- 
tion, the soft palate makes contact against the adenoid projection into the naso- 
pharynx rather than with the posterior wall of the pharynx. 


Other factors which contribute to the speech patterns of cleft palate 
arise from the abnormal tongue postures and deformities of the lips, 
jaws, palatal vault and dentition. 


Palatopharyngeal Action 


In a normal person the muscles of the soft palate and pharynx are 
capable of integrated and repetitive movements which variably open 
and close the nasopharyngeal airway. The soft palate moves upward 
and backward toward the posterior wall of the nasopharynx (Fig. 68). 
At the same time there is medial movement of the lateral pharyngeal 
muscles and a less well defined activity of the posterior superior pharyn- 
geal constrictor muscle. During speech these contractions are fairly 
rapid, while in deglutition they are slower and of longer duration. 

In childhood the valving action of the soft palate is such that it 


bony and muscular separation of the oral and nasal cavities, control of 
the air stream during speech becomes impossible. It is this disturbance 
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contacts the posterior pharyngeal wall in the region of the adenoid 
mass (Fig. 69). In later years, with further downward growth of the 
palate, the contact area is below the adenoid protuberance. Thus in 
childhood the adenoid has a passive role in palatopharyngeal closure. 
This role is not necessarily critical except for a child with a potential 
for palatopharyngeal incompetence. 





Fig. 70. Tracings of midsagittal laminagrams of an adult with congenital palatal 
insufficiency and submucous cleft palate. During the sustained phonation of the 
vowel u the soft palate is incapable of contacting the posterior pharyngeal wall and 
allows for the escape of air through the nose. The stippled area of the posterior border 
of the hard palate in the smaller drawing indicates the extent of the submucous defect 
in the hard palate. 


In the unrepaired cleft palate normal valving function is not possible 
except in unusual anatomic circumstances. The inability to effect naso- 
pharyngeal closure is not entirely due to the “hole” in the soft palate, 
but may also be associated with a congenitally foreshortened soft and 
hard palate (Fig. 70). It has also been demonstrated that the lateral 
dimensions of the nasopharynx in cleft palate are wider than normal, 
and this further complicates the mechanics of valving.?? In some in- 
stances marked compensatory activity of the lateral and posterior 
pharyngeal muscles may be seen. On phonation or gagging, the lateral 
muscles may move toward the midline, while the posterior muscles may 
reveal a protruding ridge below the adenoid mass (Passavant’s bar). 
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Sometimes such muscular activities may compensate successfully if 
inadequate palatal length persists after operation (Fig. 71). 

Briefly, the requirements for effective palatopharyngeal function can 
be summarized as follows: (1) intact palate with adequate length, (2) 
mobile soft palate with upward and backward movement, (3) normal 
configuration of pharynx, (4) appropriate movements of lateral (and 
posterior) pharyngeal muscles. 


Palatopharyngeal Incompetence 





The condition in which the soft palate and associated pharyngeal 
muscles fail to separate the nasopharynx from the oropharynx has been 
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Fig. 71. Congenital palatal pharyngeal incompetence in a young child revealing 
compensatory activity of Passavant’s bar during the sustained phonation of the vowel 
u. The formation of Passavant’s bar on the posterior wall of the pharynx is indicated 
in the stippled area. 


defined as palatal insufficiency by Dorrance* and more recently as 
palatopharyngeal incompetence by Calnan.* The latter term is prefer- 
able because it encompasses a larger variety of congenital and acquired 
clinical entities which share this disturbance in common with cleft 
palate. 

Congenital disturbances include hypoplasia of the hard or soft 
palate, submucous cleft palate, anomalies of the nasopharyngeal spaces 
as in occipitalization of the atlas, and neuromuscular disorders sec- 
ondary to congenital intracranial defects. The acquired factors include 
local derangements due to trauma, infection or malignancy, and neuro- 
motor disorders such as bulbar poliomyelitis and brain injury. 

Symptoms. 

1. Hypernasal speech defect particularly evident in the articulation 
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of those consonants which require control of the air stream under 
pressure, as in p, b, d, t, k, v, f, s 

2. Nasal alar constricting movements during continuous speech as 

an attempt to valve the air stream at the aperture of the nose 

3. Inability to hiss, whistle, gargle, blow out candle or inflate balloon 

4. Loss of fluid through the nose when drinking. 

The following signs are pathognomonic of congenital submucous 
cleft palate: 

1. Oral inspection reveals a relatively short palate and large oro- 

pharynx at rest and during phonation or gagging 

2. Bifid uvula 

3. Submucous defect in soft palate revealing lack of continuity of 

muscle across midline 

4. Palpable notching in posterior border of hard palate indicating 

submucous osseous defect 

5. Anterior displacement of palatal aponeurosis or velum is suggested 

by a forward position of levator activity. 

Diagnostic Tests. One of the simplest and most useful laboratory 
tests available to physicians can be found in the lateral x-ray film of 
the head. The head should be carefully oriented to obtain a midsagittal 
view. One film is obtained at rest and a second film during the sus- 
tained phonation of the vowel u as in “boom.” In the normal the soft 
palate elevates to contact the posterior pharyngeal wall (Fig. 68). In 
palatal pharyngeal insufficiency or incompetence such valving does not 
occur (Fig. 70). 

Other laboratory tests have been designed to measure the effective- 
ness of palatopharyngeal valving by recording air pressures escaping 
through the nose during continuous speech or during the phonation of 
isolated speech sounds. 


THE GROWTH FACTOR 


Structure and function, as described previously, are not static in a 
growing youngster. ‘Therefore examination of the anomaly must include 
the fourth dimension of time and the modifications brought about by 
the process of growth and development. Because of such natural modi- 
fications the ultimate nature of the defect at the age of 16 years may 
be quite different from that observed at birth or at six years of age. 
The data accumulated in the longitudinal study of such patients have 
already demonstrated individual patterns of change of the cleft and 
adjacent parts as a function of time. In terms of the width of the 
cleft, one of several critical measures determining operability, the 
processes of growth may produce circumstances more favorable to 
surgery. In one child significant narrowing of the width of the cleft, 
and thus operability, may be evident at one year of age, and in another 
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at two or three years or even later. Some children will show no change 
in the lateral dimensions of the cleft, and in a rare few the cleft will 
become wider. Surgical procedures on the palate must be related not 
only to the quantity and quality of tissues available at any given time, 
but also to the possibility that more favorable circumstances in terms 
of structure and function may develop at a later stage in the child’s 
development (Fig. 72). 





Fig. 72. Changes in the width of the cleft as a function of growth. Serial casts be- 


ginning at 2 months and 10 days of age and extending to 2 years, 10 months and 7 


days of age on a child with an unoperated cleft of the hard and soft palates. Note the 
gradual narrowing of the cleft and the increase in size of the palatal processes. 


Timing of all therapeutic procedures becomes an individual matter. 
Each child must be observed longitudinally so that prescription of 
treatment is based on a careful assessment of the assets and deficits and 
their pattern of changes with growth. 


ASSOCIATED FACIAL DEFECTS INFLUENCING TREATMENT OF CLEFT LIP 
AND PALATE 


The oral and facial defect has origin from the first branchial arch of 
the embryo. Since multiple congenital anomalies are not uncommon, 
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it is not unusual for other derivatives of this arch to be congenitally 
deformed. Microtia, atresia or stenosis of the external aural canal, 
facial fistulas, micrognathia or temporomandibular joint growth dis- 
turbances are not infrequently associated anomalies (Fig. 73). In the 
Pierre Robin Syndrome,”! for instance, mandibular micrognathia and 
glossoptosis are associated with a cleft palate. If the mandible is small 
or asymmetrically arrested in its development, adequate opening of the 
mouth essential for exposure to palatal surgery may be a problem. If 
the external canals diminish hearing, speech results of palatal pro- 





Fig. 73. Right unilateral microtia with associated deformity of the right temporo- 
mandibular joint leading to arrest of growth of the mandible on the affected side, 
deviation of the mandible toward the involved side, and limited range of mandibular 
movements. 


cedures cannot be evaluated until hearing is improved. The success of 
habilitation is, of course, dependent on integrated treatment of all 
these defects. 


Associated Defects in Other Organ Systems 


Additional congenital anomalies may involve other organs. Significant 
additional anomalies are estimated to occur in about 10 to 25 per cent 
of children with clefts.7:1* This figure tends to be higher in medical 
centers where selectivity of referral for more serious situations is present. 
When intracranial, cardiovascular, renal, respiratory tract or gastro- 
intestinal defects are present, the cleft of the lip and palate may have 
a lower priority in therapy. For these and other musculoskeletal prob- 
lems of the child appropriate treatment of each has a sequence deter- 
mined by careful examination and specific planning. The physician 
who cares for children appreciates also that a child born with a con- 
genital anomaly has no insurance against prenatal or birth injuries, 
prematurity or neonatal hazards, or subsequent complications of dis- 
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ease or accidents. It is in this perspective of possible multiplicity of 
handicaps that management of the child with a cleft lip and/or cleft 
palate may require the utmost in professional skills. 


TREATMENT CONSIDERATIONS—INFANCY THROUGH ADOLESCENCE 
THE NEONATAL PERIOD AND EARLY INFANCY 


The immediate concern after birth is with the usual extrauterine 
physiologic adjustments. The newborn with a cleft usually poses no 
special problem unless there are associated anomalies of vital organs 
or a small mandible with a tongue obstructing the airway. Otherwise 
the most urgent concern is to inform the parents that their baby is 
not perfect. 


Family Reactions 


The birth of a deformed baby presents an understandable emotional 
crisis to the parents. The high premium placed on physical perfection 
and especially on facial features makes this birth a catastrophic climax 
to months of hopeful expectation. An immediate shock reaction is 
predictable—the questions, denials, guilt feelings and pity for self and 
child are common experiences. It is at this time that the physician needs 
to establish his leadership in support, interpretation and guidance for 
the family. Counseling takes more than mere assurance that all will be 
well eventually, and requires a continuous program. Readiness of the 
parents to understand is geared to their early and subsequent emotional 
adjustment and to their maturity and stability as adults and parents. 
The early contributions that the family physician, obstetrician or 
pediatrician can make are manifold: (1) relieving guilt feelings of 
mother and father; (2) promoting an emotional climate through 
guidance which assists parents in accepting their child; (3) planning 
a treatment program which effectively utilizes specialized skills. The 
physician should be aware of family reactions which may superficially 
appear healthy, but which, on closer examination, reveal evidence of 
disturbance. Oversolicitude or an overrelaxed attitude in infant and 
child care may be a less readily recognized sign of maladjustment than 
overt rejection and neglect. Each may be penalizing to good physical 
and emotional growth of the child. 

Interpretation is not limited to parents. Siblings, relatives, neighbors, 
community, school and, later, employers need in their own language to 
understand. In our society emphasis is placed on physical attractiveness 
and intelligible speech for vocational progress, marriage and success in 
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general. There are universal social attitudes that if an individual looks 
different and speaks differently, he must be different and thus becomes 
socially less acceptable.? It is in such a perspective that the habilitation 
process begins and finds some of its goals. 


Feeding the Infant 


The parents’ needs have a high priority, but soon the infant requires 
attention. In spite of the deformity imposed by the cleft in the lip and 
palate, the feeding procedure may not be complicated. The infant 
readily adapts to his deficiencies in sucking and swallowing. Patience 
in feeding and minor adaptations of the nursing unit are the only ad- 
justments usually necessary. Breast feeding, of course, is not likely. In 
the initial feedings after birth, or before and after lip surgery, a medi- 
cine dropper with a soft rubber tube extension can be used. Swallowing 
may cause loss of fluids through the nose, but this can be minimized 
by positioning the infant in a sitting posture on the mother’s lap. The 
need for gavage feedings is infrequent. 

During nipple feedings the infant’s tongue strokes the nipple. When 
sucking is possible, the tongue-nipple manipulations are of little con- 
sequence. However, in the cleft palate such movements can be advan- 
tageous to replace the sucking loss. A softened, flexible nipple with 
openings slightly enlarged, preferably by a cross-cut in the inverted 
tip, will serve to make this tongue action more efficient. Air swallowing 
is more common, and frequent burping is in order. Excoriation and 
infection of a friable lip is a danger and should be avoided lest opera- 
tion be delayed. Since the infant with a cleft is vulnerable to aspiration, 
avoiding large volumes of milk in the infant’s mouth and unhurried 
feedings will minimize this danger. 

In infants with extremely wide clefts or with small mandibles and 
retroposed tongues a “lamb’s nipple” may be used to advantage. The 
high degree of success in using modified standard approaches to feeding 
these infants has made obsolete any need for a special plastic appliance 
to cover the cleft during feedings. Even rubber palatal flaps, as in the 
Brophy cleft palate nipple, have been found unnecessary, if not inef- 
fective. For the parents’ sake it is probably advisable not to complicate 
the feeding experience with different nipples and procedures which 
further emphasize the difference of their baby. 

Difficulties of feeding are less often due to the cleft lip or palate than 
to improper techniques or the presence of associated defects such as 
cerebral or metabolic disorders, respiratory obstruction or other con- 
genital anomalies of the mouth and gastrointestinal tract. 
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Cleft Lip Surgery 


Cleft lip surgery is an early infancy procedure, while palatal opera- 
tions are done later in infancy or during early childhood, if possible. 
The timing for lip surgery varies with the habits of the surgeon, but 
also with the extent of the defect, the health status of the infant and 
sometimes with the adjustment of the parents. The usual procedure is 
to wait for progressive infant weight gain. Weight under 7 pounds, 
the presence of lip tissue friability or a wide bilateral cleft may cause 
further delay. An infant with a malformed ear may cause unexpected 
problems in endotracheal intubation because of the frequently asso- 
ciated temporomandibular joint anomaly which restricts mouth 
opening. 

Preoperative care is no different from that for other elective surgical 
procedures in infancy. Adequate nutritional status, normal hydration 
and absence of infection are essential. Lip surgery is associated with 
blood loss, and, in contrast to older children and adults, even small 
amounts may be critical in the face of the infant’s smaller total blood 
volume. Preoperative venoclysis, scalp vein or cut down, and available 
carefully matched blood are necessities. Preanesthetic medication re- 
quires careful consideration, since standard doses based on empirical 
formulas are frequently too large. 

Postoperative care requires knowledge of the surgical and anesthetic 
chain of events. Anesthetic procedures are problems, since the surgical 
zone and sterile draping of the face and head make difficult the essen- 
tial vital observations. The technical skills required, the need to control 
depth of anesthesia, oxygenation and respiratory exchange, and to 
remain out of the surgeon’s way and yet safeguard the patient require 
the services of an anesthesiologist who is skilled in handling small 
infants and experienced with cleft lip procedures. 

The details of operative technique vary with the training and ex- 
perience of the plastic surgeon. The underlying objectives common to 
all procedures are to unite the cleft edges and to provide a mobile, 
cosmetically attractive lip. Inadequate results consist of an abnormally 
short, long, tight or badly scarred lip and notching of the vermilion 
border. An oronasal fistula in the anterior sulcus is also a common 
complication, but less important cosmetically and probably func- 
tionally. Deformities in the nasal cartilage may also persist after repair 
of the lip. Operations to correct such undesirable results are often 
necessary and are generally planned in the later preschool age period. 
In the case of a nasal deformity further surgery may be delayed until 
early adolescence. 

Changes Incident to Lip Surgery. The immediate changes that 
follow repair of the cleft lip are not necessarily indicative of the ulti- 
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mate appearance of the lip, nose and facial profile. It must be remem- 
bered that the child is growing and that the changes incident to growth 
may lead to further improvement in facial appearance. On the other 
hand, surgical procedures which involve excessive manipulation of 
tissues for the sake of producing the most complete cosmetic result 
early may resolve into a deformity at some later age. 

Surgery of the bilateral lip deserves additional comment. It is fre- 
quently a difficult procedure and is often performed, by choice or 
necessity, in two stages. A complicating feature may be the overlong 
or displaced vomer which causes the central prolabial process to pro- 
trude beyond the tip of the nose. The columella is frequently deficient, 
and as a result the repaired lip will yield a flattened and depressed nasal 
tip. Ultimately the differential processes of facial growth serve to 
minimize much of this deformity. 


LATE INFANCY AND EARLY CHILDHOOD 
Considerations for Palatal Surgery 


In contrast to the greater uniformity of opinion regarding lip surgery, 
there is considerable controversy as to the indications, the timing and 
the procedures to be done in palatal surgery. 

It appears, however, that most modern surgeons are concerned with 
three objectives: anatomic closure, normal speech, and avoidance of 
injury to growing structures. The divergence of opinion among sur- 
geons seems to stem from failure to define criteria for readiness for 
palatal surgery and lack of agreement as to which surgical procedures 
constitute a hazard to the growth of the structures involved. It is also 
noted that standardized methods for estimating success, in terms of 
speech and facial growth and development, have not been uniformly 
applied in the judgment of surgical results. Moreover, reports of patients 
operated upon often do not present analyses of the original deformity, 
and thus the efficacy of the surgical effort cannot be evaluated in rela- 
tion to the severity of the defect. These difficulties can be resolved by 
controlled investigation and agreement among the medical, dental and 
educational specialists as to proper measures for successful habilitation. 

At the Cleft Palate Center of the University of Illinois infants with 
clefts have been observed for a sufficient length of time to allow certain 
preliminary judgments on the results of operation. It is clear that mere 
restoration of anatomical continuity across the cleft is not sufficient to 
assure functional success in all cases. The explanation for the variable 
results in the hands of the same surgeon using identical procedures 
resides mainly in the fact that there is considerable variation in the 
severity of the original deformity. 
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Preoperative appraisals based on the quantity and quality of tissues 
adjoining the cleft, the width of the cleft, the length of the soft palate, 
the configuration of the nasopharynx and the pattern of palatophar- 
yngeal muscle activity indicated that some children are obviously better 
candidates for palatal surgery than are others. The differences of opinion 
that persisted after such presurgical analyses had to do with value 
judgments as to what constituted adequacy of tissue or length of soft 
palate, and so forth. There is good reason to believe that with follow-up 
studies, using the exact measures of plaster casts, cinefluoroscopy, 
cephalometric roentgenography, and laminagraphy, closer agreement on 
value judgments will be reached. 


Timing of Palatal Surgery 


The experiences gained so far in these longitudinal studies indicate 
that there is no one optimal age for repair of the cleft palate. 

Timing is an individual matter and is related to the anatomical and 
functional assets present in the patient. Preoperative screening of 
patients, according to the criteria described above, assures a greater 
degree of functional success than does random selection without 
recourse to such analysis. 

Early palatal surgery does not jeopardize the growth of tissues, pro- 
vided (1) proper circumstances exist for conservative methods of palatal 
repair, and (2) provided such surgical methods are utilized. Conserva- 
tive palatal surgery is defined as that which does not use relaxing 
incisions, extensive undermining and displacement of mucoperiosteum, 
fracture of bone or destruction of blood supply. 

Early repair of the cleft palate is advocated in many circles on the 
grounds that such reconstruction facilitates the development of normal 
speech and avoids the perverted patterns of speech that require pro- 
longed re-education at some later age. To counter this objection to 
delayed surgery, children with unoperated clefts are fitted with pros- 
thetic speech appliances designed to obturate the cleft in the hard 
palate and to assist the muscles in nasopharyngeal valving. 

Speech appliances are fitted as soon as the deciduous teeth are fully 
erupted and the child exhibits a level of emotional and social develop- 
ment sufficient to accept the prosthesis. These appliances have been 
fitted for children as early as two and a half years of age (Fig. 74). 
With the prosthesis, speech intelligibility often proceeds normally and 
sometimes without benefit of formal speech training. It has also been 
observed that the use of these appliances provokes increased mobility 
in the palatopharyngeal musculature. In this sense the appliance may 
serve as a kinesthetic device stimulating the muscles into greater activity. 
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Many of these appliances are interim devices, since surgery is elected 
at a later age. Modified appliances are also used as interim devices when 
the palate is repaired in two or more stages. By combining surgery and 
prosthesis, the child is not handicapped by the lack of anatomical struc- 
tures essential to the control of the air stream and to the development 
of normal speech. In other children, when the deformity is so severe as 





Fig. 74. Speech appliance for a child of preschool age with an inoperable cleft of 
the hard and soft palates. A, Note 4 orthodontic bands placed on the teeth to assist 
in the retention of the appliance. B, The plastic appliance with 4 clasps. C, The ap- 
pliance in position. D, Tracing of the lateral cephalemetric film reveals the stippled 
pharyngeal section of the appliance properly positioned to assist in palatopharyngeal 
valving. 


to rule out surgery, the prosthetic speech appliances are modified from 
time to time in accord with the growth of the child and become the 
permanent means of speech habilitation. 


THE SPEECH DEFECTS OF CLEFT PALATE 


Cleft palate cannot remain a hidden anomaly. The defect is made 
conspicuous by the marked speech disturbance. Such speech is char- 
acterized by the abnormal escape of air through the nose and is asso- 
ciated with misarticulations and an excessive nasal quality to the 
spoken words. Since intelligible speech is one of the most distinguishing 
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characteristics of the human being, it is no overstatement that, to the 
person with a cleft palate, the speech defect is the single most handi- 
capping aspect of his deformity. 

Most English spoken sounds require a controlled oral emission of air 
with the exceptions of the consonants m, n, ng, which are largely nasal 
sounds. All sounds require a careful posturing of the tongue in relation 
to the teeth and palate in association with varying intraoral air pressure 
gradients.1* In cleft palate speech the vowels are nasalized, and con- 
sonant sounds such as the plosives, fricatives and sibilants are either 
omitted, distorted or replaced by other sounds more easily made. 

Significantly, the speech defect of cleft palate, and other entities 
producing palatopharyngeal incompetence, is not always readily de- 
tected in infancy and early childhood. The neuromuscular patterns 
characterizing early speech development do not call for refinements 
of oral air control, tongue movements and palatopharyngeal activity 
essential for later normal speech. Indeed, the speech of a child with an 
unoperated cleft palate at two years of age may not be conspicuously 
different from that of some of his normal peers. In effect, the child 
often grows into cleft palate speech. 

The child with a cleft palate is also liable to other common speech 
disturbances of children. It is estimated that 5 per cent of all school age 
children have speech disorders of such severity as to interfere with 
educational progress and social and emotional development. ?: 2 Under 
five years of age infantile speech patterns are exceedingly frequent. 
Commonly the child with a cleft palate has an admixture of speech 
defects due variously to developmental language immaturity, malformed 
dental structures and hearing loss in addition to palatal defect. Whether 
the child is encouraged or guided wisely, or rebuffed and mismanaged, 
as he reaches out to communicate with those around him is an addi- 
tional consideration. The attitude toward speech may either provide 
proper motivation or set limitations to intelligible speech development. 
Thus factors other than those related directly to the cleft may need 
attention during the language development of the child. 

After operation or the placement of a prosthetic speech appliance 
the child does not automatically benefit in terms of improved speech. 
Speech therapy is needed in most cases as a significant follow-through. 
Since speech development normally extends through the first eight 
years of life, it is to be expected that the procedures necessary for 
correcting faulty habits and developing maximal benefit from new 
structures may require an equally extended program of speech training. 
Such training brings to fruition the many services for the child with a 
cleft palate and should be considered an integral aspect of the habilita- 
tive program. 
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CHILDHOOD THROUGH ADOLESCENCE 
Medical and Dental Considerations 


Surgery is only a single milestone for many children with cleft lip 
and cleft palate. New problems become apparent as the teeth erupt, 
speech develops, infections and emotional experiences accumulate for 
the child. 

Hearing loss is a special threat. Chronic and recurrent otitis media 
is a common medical problem in these children, requiring frequent 
careful evaluation and treatment. Audiometric studies have indicated 
that 25 to 90 per cent of children with cleft palate have otologic 
changes and evidence of hearing loss.*:?® At the Cleft Palate Center 
40 per cent of all children with palatal disturbance had a hearing loss 
in one or both ears of at least 15 decibels in many speech frequency 
ranges. Comparatively, hearing loss is found in about 5 per cent of the 
general school population.!® The inability to discriminate sounds in 
speech and the loss of self-monitoring make moderate or severe hearing 
loss catastrophic to a child with cleft palate speech. Amplification may 
need to be considered if the hearing threshold for speech is below 35 
decibels in both ears. 

Tonsils and adenoids may perform a critical function for intelligible 
speech in a child with an operated cleft palate.1*: 2° ?° In successfully 
repaired cleft palate, in submucous cleft palate or other potential 
palatopharyngeal inadequacy an ill-considered adenoidectomy may pre- 
cipitate a severe and permanent speech disturbance. 

The mass of adenoid tissue in these circumstances subserves a func- 
tion for normal palatopharyngeal closure. In the event that the palate 
is deficient in length or mobility, or if the lateral pharyngeal muscles 
are comparatively inactive, the adenoid mass may minimize the latent 
inability to produce nasopharyngeal valving by its static protrusion into 
the epipharynx. The adenoid is less important to palatopharyngeal 
function in the adult because of its negligible size and, more signifi- 
cantly, because palatopharyngeal closure obtains at a level below the 
site of the adenoid. In circumstances of dependence on the adenoid 
for palatopharyngeal closure its gradual involution may be less disturb- 
ing than its sudden removal. The slower process probably allows for the 
development of compensatory muscle activity. 

The role of the tonsils is less well defined, since their relation to the 
faucial pillars and their posture within the pharynx are so variable. In 
some instances markedly hypertrophic tonsils may distort the nasal-oral 
balance of the air stream during speech or, by their size, impede the 
full range of elevation to the soft palate. In such instances, or if chronic 
infection is contributing to Waldeyer’s ring pathology, tonsillectomy 
without adenoidectomy may be indicated. In other instances the tonsils 
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may actually contribute to palatopharyngeal closure, and in such event 
they warrant due consideration and preservation. 

All intraoral surgical procedures in these children should be the 
responsibility of a plastic or otolaryngologic surgeon familiar with the 
specific problems of a child with a cleft palate. Appropriate consultation 
with a speech pathologist may be warranted if there is any doubt as to 
the proper role of the tonsils and adenoids in speech. 

In the event that chronic otitis media, moderate or severe hearing 
loss requires consideration of an adenoidectomy, a careful review of 
medical and conservative surgical procedures is indicated. The pos- 
sibility that adenoidectomy may prevent further hearing loss needs to 
be weighed against the probability of serious speech deterioration. Con- 
sideration of further intensive otologic treatment and local and systemic 
antibiotic therapy is always warranted. In select instances continuous 
prophylactic antibiotic therapy has been found helpful in minimizing 
recurrent pharyngitis and otitis media. If operative methods need to be 
used, local radium therapy, tonsillectomy alone or a partial, lateral, 
direct-view adenoidectomy should be considered before removing the 
entire adenoidal mass. Midsagittal lateral x-ray films of: the head taken 
in a rest position and during the phonation of u will frequently indicate 
the degree of dependence upon the mass of the adenoid during palato- 
pharyngeal closure. 

Dental health requires continuous vigilance, as does the preservation 
of hearing. The physician is in a unique position to make early referrals 
of his child-patients to a dentist willing and skilled to work with 
children. At two to two and onc-half years dental cavities may already 
require attention, and a program of dietary sugar control, topical fluo- 
ride application and instruction of parent and child in oral hygiene may 
need to be instituted. Frequent dental examinations are often necessary. 
The preservation and care of the deciduous dentition is especially im- 
portant to the child with a cleft palate. Without these teeth articulate 
speech is impeded, orthodontic treatment is impossible, and the re- 
tention of dental prosthetic appliances, when required, is complicated. 
Speech therapists with experience in the problems of cleft palate con- 
sider good dental health one of the child’s most important assets to 
intelligible speech. 

Orthodontic treatment for the cleft palate child may begin with 
the deciduous dentition. The purpose of such treatment is to realign 
the palatal segments in order to obtain a more normal contour to the 
alveolar ridge, reshape the palatal vault, and provide a more symmetrical 
foundation for the support of the lips and nose.'® 2% Such changes are 
possible because orthodontic treatment in cleft palate allows for the 
movement of palatal segments in addition to altering the position of 
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the teeth within the bone (Fig. 75). Because the roof of the mouth is 
also the floor of the nose, realignment of the palatal processes not only 
produces desirable alteration in the contour of the palate, but also 
induces similar changes within the floor of the nose (Fig. 76). 

Success in orthodontic treatment is largely dependent on the ante- 
cedent surgical procedures. Excessive cicatricial tissue and tight binding 
labial musculature restrict the growth of the maxilla and resist ortho- 
dontic expansion. 





Fig. 75. The changes incident to orthodontic treatment of a repaired bilateral cleft 
lip and palate. The articulated casts on the right indicate the improved occlusion 
following treatment. The maxillary casts below indicate the degree of expansion ob- 
tained by lateral movement of palatal segments. 


Orthodontic treatment may extend over a number of years, beginning 
about four years of age, and is not complete until the permanent denti- 
tion is in good occlusion. Two or more periods of active treatment, with 
observation and guidance in the interim, are generally required. 

Prosthetic dental care is concerned with the replacement of missing 
or malformed teeth in the line of the cleft and, when indicated, with 
the design of speech appliances. 

In the event that operation is contraindicated or delayed or, if per- 
formed, does not produce proper palatopharyngeal closure, a dental 
speech appliance may substitute satisfactorily. Such appliances may be 
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made of acrylic plastic retained by clasps about the teeth. Metallic cast- 
ings of nonprecious and precious metals may also be used in the design 
of speech appliances. 

For purposes of description, the appliance consists of three parts: the 
palatal, the velar, and the pharyngeal sections. The palatal section may 
consist of little more than a covering for the hard palate and carry the 
clasps for attachment to the teeth. This section may also supply re- 
placements for missing teeth. In cases in which vertical dimension must 





Fig. 76. Oriented frontal laminagrams of the orthodontic patient shown in Figure 
74. The superimposed tracings reveal the altered position of teeth within the bones 
as well as the extent of lateral movement of the maxillary bones with concomitant 
increase in the width of the nasal chambers. 


be increased because of arrest of vertical growth of the middle face, the 
palatal section may cover the natural teeth. In such circumstances the 
teeth should be crowned in gold to protect them from dental caries. 
By forward extension the palatal section may also plump the upper lip 
and improve the facial profile. 

The velar section is in the shape of a bar connecting the palatal 
section to the pharyngeal portion of the appliance. It is the pharyngeal 
portion that extends into the nasopharynx and assists in palatopharyn- 
geal closure (Fig. 77). The skill of prosthodontists in designing these 
devices has added a fortunate dimension to speech habilitation of cleft 
palate whenever surgery is unable to provide such results. 

















E. F. LIS, S. PRUZANSKY, H. KOEPP-BAKER, H. R. KOBES 1023 
EMOTIONAL HEALTH CONSIDERATIONS FOR THE CHILD WITH A CLEFT 


In the past decade of child health practices increasing emphasis has 
been placed on healthy personality development.*® For the handicapped 
child, no less than for the well child, it is a positive health goal requir- 
ing the physician’s awareness and special attention. The child with a 
cleft lip and/or palate requires informed insights. From the onset of 
birth the parent-child relationship merits active surveillance. An ac- 
cepted, loved and secure child should be the central figure in the treat- 
ment program. In spite of our highly specialized skills, a cosmetically 





Fig. 77. Prosthetic speech appliance for young adult with inoperable cleft of the 
hard and soft palates. A and B, Revealing the extent of the deformity. C, Intraoral 
view of the appliance. The palatal section is fabricated of a nonprecious metal, and the 
pharyngeal section is of clear plastic material. D, Tracing of a lateral cephalometric 
roentgenogram revealing the appliance in position. The stippled extension indicates 
the position of the pharyngeal section at the critical point of nasopharyngeal valving. 


attractive face and intelligible speech are not always early or assured 
accomplishments. Many surgical, medical and dental therapies may be 
necessary, and the child’s living experiences are sometimes complicated 
by a community of children and adults reacting with variable hostility 
or maudlin sympathy. 

Fortifying the child in the home with understanding parents and 
supporting him in the various traumatic exposures are essential. Prep- 
aration for hospitalization and for the variety of medical, dental and 
educational procedures merits considerable time and effort to minimize 
the fears and anxieties of both patient and parent. The emotional 
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problems encountered can be anticipated with knowledge of the child’s 
basic endowment, parent-child adjustment, and preparation given for 
daily living. In general, appropriate guidance requires an awareness of 
potential hazards and an appreciation of the climate all children need 
for healthy living. 


FAMILY COUNSELING 
Etiological Factors and Eugenic Aspects 


Parents, and later the affected child, will invariably want to know 
the causes of cleft lip and palate and the possibility of recurrence in 
their family. The exact answer is not known. Some generalizations are 
available from embryologic, teratogenic and genetic studies, and with 
careful interpretation such information may be a basis for family 
counseling. 

The embryologic chain of events indicates that the defects occur 
between the fifth and twelfth weeks of gestation. Significantly, the 
defect may be present before the mother realizes her pregnancy. The 
cleft of the lip is produced by failure of fusion of the median nasal 
process with either or both maxillary processes, thus producing a uni- 
lateral or bilateral cleft. The palatal cleft is a later occurrence and 
constitutes a failure of union of the lateral palatine processes. In a 
submucous cleft palate there is mucosal union, but incomplete bone 
development and muscle coaptation. Whether this defective organo- 
genesis is due to arrested development, incomplete or absent meso- 
dermal penetration or perhaps a degenerative process is still to be 
resolved. 

Animal studies have broadened our knowledge. A variety of terato- 
genic agents are able to produce multiple congenital anomalies, includ- 
ing cleft palate, in specially inbred animals. These studies have sug- 
gested that a specific noxious agent is less important in producing 
anomalies than the susceptibility of certain embryonic tissues at the 
time at which the agent was applied. On the basis of available informa- 
tion Fraser and others® have generalized: “Congenital defects, except 
for those showing regular Mendelian inheritance, cannot be attributed 
wholly to genetic or wholly to environmental causes but are the result 
of the interaction between the two” and possibly also to a “factor of 
intrauterine variability that causes either differences in the amount of 
teratogen reaching the fetus or differences in the fetal reaction to it.” 

Genetic studies of families with affected children have suggested that 
cleft lip with or without cleft palate should be considered separate 
from cleft palate alone. Fogh-Andersen* in Denmark found a family 
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incidence of 27 per cent for cleft lip alone, 41 per cent for cleft lip and 
palate, but only 19 per cent for isolated cleft palate. Sanders? in 
Rotterdam found that 44.5 per cent of all cleft patients studied had a 
positive family history. In this country a lower incidence of 20 to 30 
per cent is frequently reported, explained somewhat on the basis of 
relatively smaller families and less complete records as compared with 
the European figures. 

Although medical genetics is still in an early stage of its scientific 
development and exact information is not available, certain “risk rates,” 
empirically determined, can be used as a background for family 
counseling. The studies of Fogh-Andersen’ provide a less threatening 
prognostication than the generalization of Murphy"? that the likelihood 
of subsequent children with anomalies is approximately 24 times greater 
than for parents with normal children. Fraser,* using Fogh-Andersen’s 
data, summarized the possible recurrence in a family with an affected 
child or parent: 


“Risk-Rate” for Cleft Lip (with or without cleft palate ) 


For siblings—one child affected and parents normal .............. 4% 

For siblings—one child affected, one parent affected .............. 14% 

For offspring—one parent affected .............ccccccccccccces 2% 
“Risk-Rate” for Cleft Palate (without cleft lip) 

For siblings—one child affected and parents normal .............. 2% 

For siblings—one child affected, one parent affected .............. 17% 

For offspring—one parent affected .............ccccceccccccecs 71% 


Experimental studies, theories and statistical data, of course, do not 
often help the bewildered family. If not properly interpreted, such in- 
formation may threaten and disturb the marriage and parent-child 
relationship rather than inform and guide in family planning. The 
eventual decision about future children may depend upon the ex- 
periences and outcome of treatment with the affected child. Such 
counseling remains, however, an important consideration for the 
physician in his family practice. 


SOCIO-ECONOMIC AND COMMUNITY ASPECTS 


Economic and professional manpower resources, as well as special 
knowledge and highly developed technical skills, are required in a 
comprehensive treatment program for children with cleft lip and cleft 
palate. Other handicapping conditions among children share similar 
requirements. Few families and communities are equipped to provide 
all the support necessary for such major habilitative efforts. Wherever 
possible, medical-dental centers and community resources usually need 
to integrate to provide the essential treatment. 

For cleft lip and cleft palate the diagnostic, treatment-planning and 
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surgical phases are important, although among the less time-consuming 
events. The dental, otologic and speech training aspects require recog- 
nition as long-term activities. In contradistinction to the relatively brief 
hospitalization periods, general dental and prosthetic care involves con- 
tinuous supervision and orthodontic therapy entails years of treatment 
and observation. Speech training may be necessary for many of the 
child’s preschool and school years. Otologic and audiologic surveillance 
adds still another dimension to the long-term management program. 

The need for such specialized resources, and often for financial 
support as well, makes cleft lip and palate a larger community problem. 
It is common for the majority of such patients to be referred to the 
state services for crippled children. In Illinois the Division of Services 
for Crippled Children is an integral part of the University of Illinois 
and is intimately related as a member of the Cleft Palate Center team. 
As a medical care agency it provides services in many ways for a child 
with a cleft. Case findings, initial evaluation in community clinics and 
referral to specific areas for treatment are a preliminary activity in 
cooperation with the family physician. An outstanding contribution is 
the integration of the community and state-wide resources in con- 
junction with the medical center program. Financial support is ex- 
tended if necessary to provide for specialized therapy. Follow-up care, 
as a necessary adjunct to any habilitative program, is usually maintained 
until 21 years of age unless treatment can be successfully terminated 
earlier. 

All states have a crippled children’s program which provides for 
medical and related care services for handicapped children. There are, 
however, many differences among such programs in the 48 states. 
Among the differences are the medical categories which may receive 
services. Probably all give total or partial care to children with cleft 
lip and palate. The recognition of the need for such support is obvious 
in the socio-economic consideration of optimum care for most handi- 
capped children. 


CONCLUSIONS 


Cleft lip and cleft palate offer a degree of habilitativeness that is not 
shared by many other equally serious congenital or acquired handicaps. 
To achieve this potential requires careful planning and skillful execu- 
tion of treatment which respects the child’s growth, development and 
individual variations. 
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Surgical Considerations 
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HAROLD L. HARRIS, M.D. 


The aims of cleft lip repair are to 
produce a near-normal lip which is functionally and cosmetically ac- 
ceptable; to correct the deformity of the external nose, nasal cavity and 
alveolar process, and thereby establish an environment conducive to 
normal growth and development of the face and mouth structures. 

The primary goal of palatal surgery is to provide a mechanism requi- 
site to the establishment of normal speech. Related to this primary 
objective is the necessity of establishing as normal a form to the palate 
and dental arches as possible; to reposition the segments by physiologi- 
cal means in order to construct a soft palate of adequate length and 
mobility for functional occlusion of the nasopharyngeal passage.” 

Surgery for cleft lip and palate demands specialized training and 
experience in such procedures. In addition, the surgeon must have a 
full understanding of the nonsurgical problems essential to the program 
of complete treatment and be prepared to cooperate with specialists 
in allied fields. These special problems are inseparable from his im- 
mediate surgical responsibilities. 


From the Children’s Center, St. Francis Hospital, Evanston, Illinois. 
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ANESTHESIA AND SUPPORTIVE CARE 


The minimal morbidity and negligible mortality incident to sur- 
gical repair of lips and palates are due largely to careful anesthetic 
management and consideration of principles of nutritional and sup- 
portive care. A primary problem during anesthesia is maintaining an 
unobstructed airway during the period of surgical manipulation. Blood 
and mucus collecting in the airway constitute a principal hazard. The 
immaturity of the patients, the possibility of dehydration, and bleeding 
leading to shock and death emphasize the need for scrupulous attention 
to nutritional and supportive management. 


Blood Replacement 


With careful hemostasis minimal bleeding in a primary cleft lip 
repair will be at least 50 to 75 ml. (16 to 25 per cent of the blood 
volume of an 8 pound baby). This seemingly minimal bleeding is 
relatively massive. Such blood loss, coupled with the vasodepression of 
anesthesia and superimposed upon a background of malnutrition, de- 
hydration or anemia, can quickly lead to a circulatory crisis. Bleeding is 
frequently greater than the minimum and must be recognized and 
corrective measures instituted immediately. 

Blood replacement is calculated to be volume for volume replacement 
of that lost at operation plus an amount that will raise the postopera- 
tive hemoglobin above 12 gm. per 100 ml. if preoperative anemia was 
present. Blood volume is estimated to be approximately 45 ml. per 
pound of body weight in small infants. This value gradually reduces 
to about 40 ml. per pound of body weight at age two years. Thus, if 
the baby weighs 10 pounds (theoretical blood volume 450 ml.), has 
lost 100 ml. of blood at operation, and had a preoperative hemoglobin 
of 10 gm. per 100 ml., he will require approximately 180 ml. of trans- 
fusion to raise his postoperative hemoglobin to 12 gm. per 100 ml. 
This relatively large amount of blood (42 per cent of theoretical blood 
volume) should be administered during and immediately after operation 
to prevent shock and to avoid the overload of the circulatory system 
by too rapid infusion. 

If transfusion is delayed until the first postoperative day, the risk of 
development of profound shock is increased. In the event that blood 
volume has re-expanded because of hydration and osmotic homeostasis, 
the risk of circulatory overload again becomes a probability and requires 
due caution. 

The so-called physiological anemia (hemoglobin values of 10 to 11 
gm. per 100 ml.) in infants is a manifestation of the net difference in 
the rate of body growth and the rate of elaboration of red blood cells 
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and hemoglobin. One hundred milliliters of blood lost by a 15 pound 
infant (blood volume 650 ml.) with a preoperative hemoglobin of 10 
gm. will leave the postoperative hemoglobin at approximately 8.5 gm. 
Anemia of this degree diminishes the oxygen-carrying capacity of the 
blood to the point at which the probability of successfully combating 
stress situations and healing of suture lines is diminished. If the opera- 
tion is the first of a series, the anemia will increase the hazard of suc- 
ceeding anesthetics and operations. Thus it seems logical to transfuse 
to optimal hemoglobin levels at the time of the first procedure, rather 
than wait until a critical situation is created. In all instances anemias 
should be investigated for cause and treated preoperatively, if necessary. 

Preoperative hemoglobin values as low as 8 gm. may be encountered 
in infants who were premature. This is preferably corrected pre- 
operatively. Transfusion of older children (two to three years old) who 
are submitted to cleft palate surgery follows similar principles of 
volume for volume replacement of blood lost at operation plus an 
amount that will raise the hemoglobin above 12 gm. per 100 ml. These 
are general principles and are applicable to children who are operated 
on for other conditions. 


Fluid Replacement 


An infant is not considered to be ready for elective surgery and the 
attendant anesthesia until he has regained birthweight, is eating and 
gaining regularly, and the hemoglobin is above 10 gm. 

On the operative day oral foods and fluids are withheld for six to 
eight hours before operation. Infants receive 150 cc. of 5 per cent 
glucose in water parenterally about two hours before operation. Feeding 
is resumed after operation as tolerated by the baby. Twenty-four hours 
postoperatively the infants are usually back on regular feedings. Par- 
enteral fluids are given to supplement the oral intake. Oral plus par- 
enteral fluids on the operative day should total 75 to 100 cc. per pound 
of weight. During the heat of the summer the higher value is used. 
Children two to three years old who have undergone palatal surgery 
may not eat or drink well for 48 hours after operation, and their intake 
may have to be supplemented by parenteral feeding. 

Failure to maintain the state of hydration and caloric intake will 
lead to metabolic acidosis, hyperpyrexia and even convulsions. Re- 
spiratory acidosis superimposed upon a metabolic acidosis is the back- 
ground for convulsions during anesthesia. The cerebral edema follow- 
ing such an episode can be fatal. Fever in the immediate postoperative 
period following aseptic surgery and uncomplicated anesthesia is most 
commonly due to dehydration. 
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Anesthetic Procedure 


The administration of anesthetics to cleft lip and palate children is 
best managed by anesthesiologists who have had broad experience in 
the use of inhalation drugs in pediatric patients. They should also have 
a background that will facilitate their understanding of the anatomical 
problems inherent in endotracheal intubation of patients with abnormal 
air passages. 

Inhalation drugs introduced through an endotracheal tube are pre- 
ferred in both the cleft lip and cleft palate group. Inhalation drugs 
(diethyl ether, cyclopropane and nitrous oxide) can be used with an 
abundance of oxygen to provide the necessary relaxation, and are 
readily eliminated so that the child will return to consciousness at the 
completion of the operative procedure. 

Use of narcotics and other basal sedatives is best avoided in small 
infants. Prior to lip repair infants are premedicated with atropine or 
scopolamine in minimal dose sufficient to suppress secretions. Children 
18 months to three years of age are given codeine (15 to 30 mg.) with 
the scopolamine as a mild sedative prior to anesthesia for repair of the 
palate. Heavier sedation has been found unsatisfactory because the ac- 
companying respiratory depression retards induction of anesthesia and 
intubation; respiration is sluggish during the anesthetic period, and 
the recovery is delayed. If the child fails to awaken about the time the 
endotracheal tube is removed, he is in immediate danger of respiratory 
obstruction from vocal cord spasm or aspiration of secretions or vomitus. 
Prolonged sleep will also delay his return to feeding and aggravate the 
complications due to dehydration. 

The immaturity of the respiratory mechanism in infants under four 
months renders them especially susceptible to the development of 
hypoxia. Drug-induced depression of the respiratory center will allow 
such patients to slip from breath holding, vocal cord spasm or other 
respiratory obstruction to asphyxial arrest as a rapidly progressive transi- 
tion. Hence the insistence upon the necessity of the child’s being awake 
when the anesthetic is discontinued. Care must be taken to remove 
all mucus, blood and clots from the pharynx before extubation. Even 
though the infant is awake, he must be watched closely after repair 
of a wide cleft of the lip. Prior to closure of the lip defect the infant 
breathed at least in part through the cleft. After the closure it may 
take a few hours for him to learn to keep his lips separated. A few 
moments of obstruction from closed lips may induce a fatal asphyxial 
episode if unattended. Such lips may have to be mechanically separated 
for a few hours by the application of traction to the lower lip. 

Endotracheal intubation of patients is preferred. The tube will guard 
the lower respiratory tract from contamination with blood and mucus, 
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will provide for maintenance of smooth anesthesia with continuous 
oxygenation, and will allow the anesthesiologist to conduct his affairs 
without directly entering the surgical field. Orotracheal intubation for 
cleft lip and nasotracheal intubation for cleft palate surgery offers the 
minimum of interference in the surgical field. 

The primary objections to the use of the endotracheal tube stem 
from faulty technique. Atraumatic introduction of a tube of proper 
diameter and length for the individual patient and the use of con- 
nectors that will allow the tube to be fastened so that it will not ride 
up and down in the glottis, kink, or slip down to occlude a bronchus 
is almost devoid of complications. 

The protruding premaxilla and the relative shortening of the man- 
dible are impediments to laryngoscopy and intubation. Intelligent 
survey and understanding of the significance of the deformities pre- 
paratory to precise and proper use of the laryngoscope will facilitate 
atraumatic exposure of the glottis. 

The combination of local anesthesia with general anesthesia does 
not reduce the anesthetic requirements. The addition of epinephrine 
to the injected solution has not been found to significantly reduce the 
blood loss, and the tachycardia so induced has at times been alarming. 

Appropriate antibiotics are administered only when infection de- 
velops or prophylactically to minimize the development of otitis media 
or other local or generalized infections. Sedation with phenobarbital 
may be required in children if restlessness is present. Enemas have 
not been found necessary as either a preoperative or postoperative 
procedure. 


CLEFT LIP 


Cleft lip is an anomaly that involves not only the lip, but also the 
external nose, the nasal cartilages, the nasal septum and the alveolar 
process. The more complete the cleft in the lip, the greater the derange- 
ment in these related structures. This constellation of deformities 
extending beyond the lip is not unexpected in consideration of the 
common anlage of these structures and the effects of a cleft lip upon 
their growth. The anatomy of the defect can be better understood 
from an analysis of the muscular imbalances that characterize the 


deformity. 


Muscle Imbalance 


In the description of the longitudinal changes in the face of the 
child with a cleft lip it is misleading to date the cleft from the time of 
birth. At birth the cleft deformity has been present for a significant 
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Fig. 79. 

Fig. 78. Complete cleft of lip and alveolar process on left side before and after lip 
repair. Schematic diagram illustrates direction of muscle pull on segments. Plaster 
reproduction of the palate at 23 days of age was obtained prior to lip surgery. The 
changes recorded at 3 months and 12 days of age reflect the effects of lip repair in 
molding the segments into place. 

Fig. 79. Complete unilateral cleft of lip and palate on right side, before and after 
lip repair. Upper series of illustrations indicate the lateral pull of the cleft lip on the 
palatal segments. The changes due to lip surgery are revealed in the lower series of 
illustration. 


period of the infant’s intrauterine lifetime. During this time exceed- 
ingly rapid fetal growth has taken place and the structures of the face 
and mouth developed without the normal enveloping restraints of the 
muscles of the lip and without the continuity of an intact alveolar 
ridge and palate. Particularly, it is the breech in the ring of muscle 
complex comprised of the orbicularis oris, buccinator and superior 
constrictor of the pharynx that accounts for the displacement of tissues 
and for the distortion in the growth of the parts involved (Figs. 78, 
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79). When there is also a cleft in the palate, the force of the tongue, 
as it plunges into the cleft space, contributes further to the lateral dis- 
placement of palatal segments. 

Surgical reconstruction of muscle balance and re-establishment of 
normal antagonistic forces across the midline is the key to the estab- 
lishment of an environment conducive to the proper growth of the 
affected organs. The problem is to establish this muscle balance with- 
out disturbing the growth potential of the tissues being manipulated 
and avoiding scars that will tie or bind down the normally expansive 


forces of growth. 


Lip Repair 


Repair of the defect in the lip entails an approximation of the skin, 
mucous membrane and muscular elements in accord with their proper 





Fig. 80. Complete unilatera] cleft of lip and palate, before and after surgery. 


anatomic relation. The mucous membrane is realigned in the floor of 
the nose, and the skin from the external nares down to the mucocu- 
taneous border is repositioned as a separate portion of the surgical 
approach. The muscles of the lip are detached from positions of 
anomalous insertion and aligned as a simple approximation in the 
line of the cleft. Best results are apparently obtained if the surgeon 
appreciates the embryonic derivation of the various elements in the 
normal lip and utilizes this knowledge in cleft lip surgery. 

If properly executed, repair of the lip produces minimal scarring 
(Fig. 80). The new muscle forces established by repair induce striking 
and relatively rapid changes in the architecture of the alveolar ridge 
and palate. These changes include an approximation of segments toward 
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Fig. 81. 





Fig. 82. 

Fig. 81. Two-stage procedure for repair of a bilateral cleft lip. A and D reveal the 
deformity prior to lip repair. B indicates the conversion into a unilateral cleft, and C 
and E the result following complete repair. 

Fig. 82. Changes in the palate following the two-stage repair of bilateral cleft lip. 
The initial cast was obtained at 27 days of age prior to lip repair. The second cast fol- 
lowed repair on the left side, and the final cast was obtained after complete closure. 
Note the molding actions of the lip and the narrowing of the cleft in the hard and 
soft palates. 


the midline and a narrowing of the lateral dimensions of the cleft in the 
palate (Fig. 79). 

Surgery of the bilateral lip deserves additional comment. It is fre- 
quently a difficult technical procedure and is often performed in two 
stages. The two-stage procedure is carried out by repairing one side and 
thus turning the deformity into a unilateral cleft. After an interval of 
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at least three weeks, in which repair is stabilized and circulation fully 
established on the operated side, the second side is repaired (Figs. 81, 
82). Advocates of the two-stage operation point out that it is in keeping 
with principles of plastic surgery by conserving the blood supply of 
the prolabium. 

A complicating feature of the bilateral cleft lip is the characteristic 
projection of the prolabial process and premaxilla beyond the tip of 
the nose and a markedly foreshortened columella. Not only do these 
features render repair of the lip difficult, but also even after successful 
repair the columella remains short, the nose flat and the upper lip 
protrusive. 

Since the cosmetic results immediately following repair of the bilat- 
eral lip may be less than desired, it is significant to note that serial 





Cras, 


Fig. 83. Tracings of serial lateral cephalometric roentgenograms of a complete 
bilateral cleft of the lip and palate. At 8 months and 16 days of age, after complete 
repair of the lip, the premaxilla continued to protrude. Slight reduction of the pro- 
trusion was observed one year later. By 5 years of age, and without any form of inter- 
vention on the part of the surgeon or orthodontist, a dramatic improvement in facial 
profile was recorded. 


studies have indicated that the differential processes of facial growth 
tend to minimize the deformity and provide a more desired end re- 
sult.* In some children such spontaneous correction of the premaxillary 
protrusion may occur rather early and in others at a later age (Fig. 83). 
Of course there are rare exceptions in which there is no such improve- 
ment in the facial profile. In such instances section of a portion of 
the nasal septum may be required. In our opinion such procedures are 
to be used only as a last resort and are not to be regarded as an elective 
or alternative feature of primary repair of the bilateral lip. Further, the 
decision for section of a portion of the vomer should be based upon 
documented serial observation, such as is obtained by cephalometric 
roentgenography, over a period of at least five years. 

An explanation for the progressive and continued improvement in 
the facial profile and in the shape of the nose and lip can be found 
in an analysis of the aberrant muscle forces that characterize the bilat- 
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eral cleft lip. The premaxilla and maxillary processes grow in an en- 
vironment that is strongly influenced by the molding forces emanating 
from the contractions of the muscles of facial expression. In the bi- 
lateral cleft lip there are no such restrictive forces across the midline, 
and this fact accounts for the physiognomy of this deformity. Surgical 
repair of the lip alters the direction of these muscle forces by restoring 
continuity and symmetry across the upper lip and by the containment 
of the bony elements of the upper jaw within a functional muscle 
environment. This is as far as surgery can and should proceed. After 
having established a new environment in which growth can forge ahead, 
further resolution depends on the individual pattern of facial growth 
to minimize the deformity. In this instance, as in others, surgical 
judgment depends in large measure upon a knowledge of normal and 
abnorma! patterns of facial growth. 

Overmanipulation or improper placement of tissue in the primary 
repair of the iip may produce an immediate result that is more satis- 
factory from a cosmetic viewpoint. But because of the diminution of 
growth in these structures by such surgery, the ultimate result is the 
production of a deformed nose, face and jaw. 


CLEFT PALATE 
Palatal Surgery 


In the past the rationale for repair of clefts of the hard and soft 
palates was based on the assumption that the problem was only that 
of closing a defect or hole in the roof of the mouth. Accordingly, 
ingenious and difficult operations were devised in which soft tissue 
covering the palatal plates was displaced medially or else everted as a 
flap to cover the open defect. Other methods used flaps of bone and 
soft tissue from the palatal plates. Compression methods involving 
fracture and wiring of bone were attempted as a means of approximat- 
ing the bones of the upper jaw and reducing the lateral dimensions of 
the cleft. Plastic procedures utilizing tissues taken from the cheeks, the 
pharynx and from extraoral sites were carried out as a means of repair- 
ing the cleft. 

Two things went wrong in so many cases in the past as to warrant 
re-examination of surgical methods and philosophies. First, many of 
the patients had deformed faces as they grew older. The characteristic 
dished-in face became the stereotyped result of a generation of surgical 
experimentation. Secondly, and most important, normal speech was 
not with any consistency attained. 

The newer knowledge pertaining to the growth of the face in man 
derived from the introduction of cephalometric roentgenography by 
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Broadbent? prompted similar analyses of the cleft palate problem. 
Cross-sectional studies in which operated as well as unoperated cleft 
palate cases were compared to normal standards revealed that the 
unoperated cleft compared favorably in terms of facial development 
with the normal. On the other hand, the operated cases showed vary- 
ing deviations from the normal in the development of the face. The 
greater the number of operations performed and the earlier the age 
at which the palate was repaired, the greater was the deviation from 
the normal.* The results of recent studies demonstrate findings indicat- 
ing that atraumatic palatal surgery, if judiciously planned and well 
executed, need not interfere with the growth processes of the face." ® 

More recently longitudinal growth studies beginning with infants 
have indicated the wide range of variation in the severity of the de- 
formity.* These investigations have emphasized the need for developing 
diagnostic criteria upon which the success of palatal surgery may be 
prognosticated. The following anatomical and physiological factors 
have been suggested as measures for estimating the suitability for sur- 
gery:® (1) width of the cleft, (2) adequacy of tissue adjacent to the 
cleft, (3) length of the soft palate in relation to the nasopharynx, (4) 
configuration of the nasopharynx, (5) the functional activity of the 
palatopharyngeal muscles, (6) changes in the foregoing criteria as a 
function of growth. 


Width of the Cleft 


Obviously, the wider the cleft in the palate, the more difficult its 
repair. However, the width of the cleft is not always a constant dimen- 
sion. In certain clefts the width may not be altered as the infant grows 
older. In a few it may even grow wider, but in most it narrows to a 
greater or less extent. A cleft palate may narrow either through repair 
of the lip, changes in the posture of the tongue, growth of adjacent 
parts or by a combination of two or more of these mechanisms. 

Repair of a unilateral cleft of the lip and palate may produce such 
extreme narrowing of the cleft that palatal surgery is greatly facilitated 
at an early age (Fig. 84). In other instances the narrowing may be less 
extreme, but may continue to narrow in time so that more optimal 
conditions for palatal surgery obtain at some later date (Fig. 85). Al- 
though approximation of segments and narrowing of the cleft in the 
palate inevitably follow repair of the lip, the changes are not always 
sufficient to produce favorable circumstances for palatal repair. 

The tongue has been implicated as a factor in producing excessively 
wide clefts, particularly when mandibular micrognathia is a concurrent 
finding and the tongue is postured within the nose and nasopharynx. 
As the micrognathia is reduced by the further growth of the mandible 











1040 CLEFT LIP AND CLEFT PALATE 


Fig. 84. 





Fig. 85. 
Fig. 84. Changes incident to lip repair of a complete unilateral cleft of the lip and 
palate. Note the extremely narrow cleft and the relative abundance of palatal tissue. 
Fig. 85. Complete bilateral cleft of the lip and palate. The serial casts range in age 
from 21 days to 3 years, 8 months and 4 days. The first 3 casts reveal the changes 
following a two-stage procedure for repair of the lip. The fourth cast in the series shows 
continued narrowing in the lateral dimensions of the cleft. The results of repair of the 
soft palate followed by repair of the hard palate are shown in the last 2 casts. 
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and the tongue assumes a lower posture within the oral cavity, there 
is the concurrent finding of a narrowed palatal cleft. These observations 
strongly suggest a cause and effect relationship. 

Growth of the palatal processes favors surgery first, by virtue of their 
relative increase in size in relation to the dimensions of the cleft. Thus 
more tissue is available that can be repositioned to cover the defect. 
Secondly, the enlargement of the palatal processes of the maxilla may 
contribute to an actual reduction in the lateral dimensions of the cleft, 
and by the increase in the depth of the palatal vault more optimal 
circumstances for palatal repair ai. available. 

When is a cleft narrow enough to allow for surgery? When is a 
cleft so wide as to contraindicate surgery? Such judgments depend 
upon the experience, skills and attitude of the surgeon. However, cer- 
tain generalizations with respect to such judgments seem warranted. 
The wider the cleft, the more extensive the operation required, and 
hence the greater the scar and potential restriction to growing struc- 
tures. Finally, longitudinal observation is suggested as a method for 
determining the individual pattern of growth and change in the dimen- 
sion of the palatal defect. 


Adequacy of Tissue 


Estimates as to the quantity and quality of the tissue adjoining the 
cleft are significant in judging the operability of the defect. As yet no 
acceptable quantitative measures have been presented to estimate 
differences between the several kinds of clefts and within the same kind 
of defect. Nevertheless clinical experience clearly demonstrates great 
variance in the quantity and quality of the tissues which are adjacent 
to the defect and which serve to provide tissue for its repair. 


Length of the Soft Palate 


In seeking to establish functional occlusion of the nasopharynx dur- 
ing speech and deglutition as a result of palatal repair, the length of 
this organ in relation to the nasopharynx is crucial. To obtain a pre- 
operative estimate of its length, cephalometric roentgenography and 
laminagraphy offer a most useful diagnostic aid. As standards for the 
normal soft palate become available, measurements of the cleft palate 
group will become more meaningful and the prognostication of surgical 
success will be assured. 


Configuration of the Nasopharynx 


The dimensions of the nasopharynx, both in anteroposterior depth 
and lateral width, are important variables influencing the possible 
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Fig. 86. Varying dimensions of the nasopharynx shown in tracings of lateral cephal- 
ometric roentgenograms. A, Normal child, age 7 years and 6 months, with intact 
adenoid. B, Occipitalization of the atlas increases the anteroposterior diameter of the 
nasopharynx. C, Atlanto-axial dislocation. D, Cervical lordosis subsequent to polio- 
myelitis. 


success or failure of surgical repair. A method of estimating the width 
of the nasopharynx in the living from cephalometric laminagrams has 
been published.® The anteroposterior dimension can be evaluated from 
a lateral cephalometric x-ray film (Fig. 86). 


Functional Activity of the Pharyngeal Muscles 


The compensatory activity of the muscles of the lateral and posterior 
pharyngeal walls, apart from the length and mobility of the soft palate, 
are important factors in determining the ultimate capacity of the 
patient to effect palatopharyngeal closure. This can be done by direct 
inspection of the pharynx in the unanesthetized subject. The analysis 
of these variables as a preoperative routine and as a guide to the choice 
of surgical technique is recommended. 


Changes with Growth 


Growth, by virtue of the changes it may induce in the relative size 
of parts adjacent to the defect or by neuromuscular adaptations, may 
provide altered circumstances more or less favorable for palatal repair 
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at some later age. Hence periodic observation, preferably recorded by 
means of x-ray films or casts, affords some measure of the patient’s 
increased or decreased capacity for palatopharyngeal valving. This 
potential for change with time, as a function of growth, should be a 
guiding factor in the selection of appropriate surgery of the palate. 


Surgical Procedure 


The surgical problem of repairing a congenital cleft of the palate is 
well known and is fraught with such controversies that any attempt at 
a comprehensive review would only lead to further confusion. A more 
logical approach would be to rely on the information emerging from 
growth studies of these children as a means of separating fact from 
empiricism and rigid dogma. On the basis of documental evidence 
available so far, the following general principles emerge as useful 
guides: 

1. The majority of clefts of the palate are susceptible to successful 
repair by surgery. However, where there is an actual deficiency of 
tissue or where the tissue is so placed that it cannot be utilized in 
proper reconstruction, it is best to rely on a prosthesis as a means of 
temporary or permanent habilitation. 

2. In some cases closure of the entire palatal cleft is feasible as a 
one-stage operation. Other patients are best managed by repairing the 
palatal cleft in two or more stages. Closing the posterior aspect of 
the cleft as a primary procedure has been advocated on the grounds 
that it reconstitutes normal muscular balances in the palatopharyngeal 
complex as soon as possible.* Furthermore this procedure prevents the 
posturing of the tongue within the nasal cavity and by such changes 
influences the development of a more normal bony architectural pat- 
tern within the maxillary framework. After a lapse of time the remaining 
portion of the cleft may be repaired, or the opening may be allowed to 
persist, in which event the residual cleft may be obturated by means 
of a prosthesis (Fig. 87), allowing the soft palate to function freely. 

3. In order to compensate for deficiencies in length of the soft palate, 
push-back procedures for extending its length within the nasopharynx 
have been devised. Flaps based on the posterior wall of the pharynx 
have been elevated and attached to the soft palate to serve as tissue 
obturators of the nasopharyngeal aperture (Fig. 88). The push-back 
procedure and the palatopharyngeal flap have been used in combination 
for the more difficult cases. Although considerable enthusiasm has been 
generated for such surgical procedures, there is no evidence that they 
offer a surgical panacea for all patients. Further evidence, including 
carefully documented preoperative as well as postoperative analyses and 
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long term follow-up, will be required before the full value of such 
surgery can be appraised. 

4. The end results of palatal surgery, in terms of its contribution to 
normal speech, facial growth and dental occlusion, cannot be fully 
evaluated until the child has matured into a young adult. This is due 
to the fact that the child is a moving target, and while we aim for 





B 


Fig. 87. Use of a prosthesis as an interim aid to speech. A, Aftez repair of the soft 
palate. B, Clear plastic appliance to obturate palatal opening. Subsequently the remain- 
ing cleft was successfully repaired. 


success at one point in his growth, our sights must also be adjusted 
to his future maturation. For these reasons a knowledge of the processes 
of facial growth and the documentation of individual growth patterns 
become essential features of surgical diagnosis, treatment planning and 
follow-up care. 

5. There is no single rule for the timing of palatal surgery that is 
applicable to all patients. Ideally, it would be best to effect a complete 
repair at an early age so that normal muscular forces be established 
and the development of speech not be penalized by the presence of an 
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Fig. 88. Results of palatopharyngoplasty. Preoperative tracings supported a diag- 
nosis of congenital palatopharyngeal incompetence. Although the soft palate elevated 
during the sustained phonation of the vowel u, it did not effect complete closure. The 
pharyngeal flap contributed toward nasopharyngeal valving and did not impede the 
previously recorded range of velar elevation. 


open cleft. Unfortunately, ideal circumstances favoring early repair 
exist in only a small percentage of cases. 

In our experience it has been possible to repair the soft palate in a 
number of patients by the age of one year. If such is carried out without 
excessive undermining of periosteum, destruction of blood supply or 
fracture of bone, th: re is no evidence of disturbed growth. However, 
such early procedures should not be performed in all cases. Prescription 
of surgical treatment, in kind and in time, rests on an analysis of the 
severity of the deformity. 


Orthodontics 


Orthodontic follow-up and treatment is an essential service for many 
patients. In some it is a necessary preliminary to further cosmetic or 
prosthetic care. The age at which orthodontic treatment begins varies 
with the child and the problem. 

Repair of the lip, in cases of cleft lip and palate, often induces over- 
riding of palatal segments with moderate to severe asymmetry in the 
maxillary arch and palatal vault. To restore symmetry of contour in 
the alveolar ridge and hard palate, treatment can be initiated as early 
as three years of age. Such orthodontic manipulation is designed to 
reposition the palatal segments and provide optimal conditions for the 
growth of the bones and the eruption of the teeth. Improved dental 
occlusion and the facilitation of articulate speech are important ob- 
jectives of such therapy. For the surgeon oral-orthopedic treatment is 
important, for it provides a symmetrical facial skeleton as a foundation 
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for such additional cosmetic surgery of the lip and nose as may be 
required. 


Speech Training 


Almost all persons suffering from a cleft palate defect can benefit in 
varying degrees from speech training, regardless of the success of sur- 
gical closure. Speech training is usually started at four years of age so 
that the patient will have the advantage of some instruction before 
entering school. Treatment integrated with the school curriculum or 
special intensive summer courses or a combination of the two is utilized 
in order to obtain the niaximum results. The mentality of the child, 
the degree of the defect, intelligence of the parents and the success 
of the surgeon, orthodontist and prosthodontist are all factors in deter- 
mining the results that will be obtained by the speech therapist. 


CONCLUSION 


Evidence is at hand that surgery can and does inhibit normal growth. 
This interference is directly proportional to the amount of injury to 
growing tissues and to diminution of blood supply to the parts con- 
cerned. Other evidence is available to show that the faces of children 
with clefts, unless permanently damaged, grow at normal rates. These 
two findings prompted a re-examination of concepts and procedures in 
surgery for cleft lip and palate. Together, they indicated that surgery 
poorly executed or poorly timed can do more damage than good in 
the long run. 

Recent studies revealed that careful selection of patients according 
to certain diagnostic criteria and followed by conservative and properly 
timed surgical procedures assures greater measure of success in terms 
of good speech and proper facial growth. Prosthetic speech appliances 
offer an important alternative to surgery for clefts of the palate that are 
deemed inoperable. 
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PSYCHOLOGICAL AND PSYCHOPHYSIOLOGICAL 
ASPECTS OF ORAL 
ACTIVITIES IN CHILDHOOD 


DANE G, PRUGH, M.D. 


THE BIOLOGICAL FUNCTIONS OF THE MOUTH 


From a phylogenetic viewpoint the mouth is one of the oldest and 
most basic organs among the human being’s biological pieces of equip- 
ment. The function of ingestion of nutritive materials is carried out by 
an organ resembling a mouth in organisms far below the vertebrate 
level in the evolutionary scale. The presence of a separately movable 
lower jaw, jointed to the skull, is a characteristic feature of the “body 
plan” of the vertebrate classes in the phylum Chordata, with the single 
exception of the primitive “jawless” fishes.2° In mammals and other 
classes of walking vertebrates the mouth, through its connection with 
the pharynx, serves as the entrance to a “common corridor” for crossing 
pathways for air and food.? For man, the associated laryngeal struc- 
tures enable the mouth to participate mechanically in speech as well, 
thus facilitating intellectual and social development. 

In the human infant certain aspects of the biologic significance of 
the mouth and associated structures are clear. This organ serves im- 
mediately as the avenue for ingestion of food and, within several 
months after birth, as the site of beginning digestion, through the 
action of salivary enzymes. The strength and efficacy of the infant’s 
sucking, swallowing and rooting reflexes, all of which should be present 
and intact at birth, are important influences upon his chances for sur- 
vival. To a certain extent, particularly during crying or any period of 
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temporary obstruction of the nasopharynx, the oropharynx participates 
also in the involuntary act of respiration. The infant’s needs for the 
satisfaction of hunger are signalled by the reflex action of crying, which 
thus subserves a kind of primitive communication between infant and 
mother. Later, as the deciduous teeth appear, mastication of food is 
possible. Still later the use of the mouth and associated structures 
makes possible the articulation of words in the course of the develop- 
ment of speech and the complex act of symbolic communication. 

A careful scrutiny of the neonate and the feeding situation brings 
to light oer aspects of the biologic meaning of oral function. These 
include certain facets of behavior which are included in the broader 
definition of human biology emphasized by Romano.** The function 
of the infant’s cry as a kind of signal of distress has been mentioned. 
In addition, it is apparent that the infant’s first social relationships 
center around oral activities. Long before the infant develops any 
conscious awareness of the mother as a person or of himself as an 
individual, a kind of social and emotional “transaction” or reciprocal 
interaction® appears to take place between mother and infant. Through 
his indication of his hunger by crying the infant stimulates a response 
on the part of the mother. Through her proferred feeding by breast or 
bottle, with associated fondling and emotional warmth, the mother 
brings about a relief of the tension of hunger and an apparently pleas- 
urable sensation on the part of the infant. Thus the feeding situation 
ideally comes to be associated with a feeling of satisfaction and security 
for the developing infant, as the result of the nutritional and emotional 
supplies given by the mother. 

It has often been overlooked that the nature of the response of the 
infant to the feeding approach is of vital emotional significance to 
the mother. Most observers concede the immediate and long-range 
importance of the emotional “supplies” given to the infant by the 
mother during the act of feeding. It is easy to forget, however, that 
the mother herself requires certain evidence of positive response from 
the infant, in order to maintain her confidence and security as a 
mother. Thus the “feedback” of indications of pleasure and satisfaction 
from the infant to the mother renders a symbiotic quality, centered 
around the feeding situation, to the relationship between the two. The 
infant is of course completely dependent upon the mother or mother- 
substitute for basic satisfaction of his needs and even for survival. 
Nevertheless, in an emotional sense, each needs the other, and an 
emotional transaction does appear to take place. 

In a very real sense this symbiotic relationship and the underlying 
emotional transaction between mother and infant can be said to form 
a facet of their original biologic relationship, begun in utero and con- 
tinued, on a differing basis, after delivery. If the infant fails to receive 
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at least a minimum of emotional warmth from the person feeding him, 
he may well refuse feedings, thus endangering his nutritional state. If 
the mother fails to receive some emotional feedback (from an infant 
with a weak sucking reflex or a largely apathetic type of response), her 
capacity to provide such continuing emotional supplies may be influ- 
enced adversely, affecting her feeding approach, the infant’s response, 
and again the infant’s nutritional state. 

At a later point in development the mouth assumes other functions. 
During the first few weeks of life it becomes apparent that the infant 
requires a certain amount of sensory pleasure from the act of sucking, 
over and beyond the basic relief of the tension of hu..ger produced by 
the feeding itself. This “sucking need” first shows itself in the infant’s 
occasional, rather desultory mouthing of the nipple of breast or bottle, 
during moments when hungry sucking ceases. Later, after development 
of hand-to-mouth coordination during the second or third month, most 
infants exhibit finger or thumb sucking at times when hunger is not 
present. Thus the function of the mouth as a source of pleasurable 
sensory stimulation appears to “precipitate out” from the original 
sucking behavior which specifically subserves nutritional intake. The 
capacity to distinguish taste sensations, assisted by olfactory equipment, 
appears early in primitive form, developing gradually, with associated 
emotional influences, into the sophisticated palate of the older child. 

By the third month (or at times earlier) most infants have pro- 
gressed in neuromuscular maturation to the point at which they are 
able to coordinate successfully tongue and hard palate movements in 
such a way as to carry a bolus of strained food to the pharynx and 
swallow it (retrusive reflex). Prior to this time infants tend reflexly to 
protrude food from the mouth with the tongue. By seven to nine 
months of age, licking or chewing movements are possible. If deciduous 
teeth have begun to appear, chopped foods may be handled success- 
fully. Soon the infant enjoys chewing on a number of objects, many 
of which are decidedly non-nutritional in character. The nine months 
old infant who puts “everything” into his mouth seems to be obtaining 
pleasure from sucking or chewing on objects. At the same time it is 
apparent that the mouth is now used as a sensory organ of investiga- 
tion. Through this approach the infant seems to obtain an impression 
of the size, shape, texture and consistency of objects, impressions which 
are not yet available to him through other avenues of tactile explora- 
tion. 

At birth and for some time thereafter the infant possesses an exceed- 
ingly primitive and relatively undifferentiated set of emotional re- 
sponses. ‘I'wo basic patterns appear to be present. A pleasurable 
response, mentioned earlier as being of importance to the mother’s 
emotional equilibrium, embraces principally a kind of blissful, dreamy 
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state which ordinarily precedes sleep. A negative or “unpleasurabie” 
response ordinarily involves fretting or fussing, followed often by crying 
and, if satisfaction is not forthcoming, restlessness and random motor 
activity. (Urination, defecation and vomiting may easily ensue if the 
state of hunger or discomfort remains too long unrelieved.) Thus 
the lack of differentiation of emotional response results in ready, non- 
specific and diffuse participation by oral structures, cardiorespiratory, 
gastrointestinal and genitourinary organ systems in the limited play of 
emotional expression available to the infant at this point in develop- 
ment. 

From the second or third month on, however, most infants are able 
to smile in response to social contact, particularly from the mother. By 
the third or fourth month, cooing or beginning babbling is observed 
in association with pleasurable feeding or social situations. Initiation of 
social contact, involving spontaneous smiling on the part of the infant, 
ordinarily appears by at least the fourth or fifth month. Thus the 
_ infant gradually develops differentiated and appropriate types of emo- 
tional expression, of forcefully positive as well as of convincingly 
negative nature, involving oral (and facial) participation. This pro- 
gresses, during the second half of the first year, to nonverbal (though 
nonetheless vocal) expressions of apparent feelings of joy, satisfaction, 
fear, anger, displeasure and vague anxiety. Such a developmental step 
proceeds of course in association with the increasing organization and 
integration of autonomic and cortical mechanisms which permit the 
infant greater capacities for postponement of immediate satisfaction 
of hunger and other needs, as well as enhanced ability to divert atten- 
tion from inner bodily sensations to outer social and emotional inter- 
actions with other human beings. 

During the latier part of the first year specific vocalizations appear 
which lay the foundation for the development of word sounds. Com- 
plicated emotional expression by means of verbal formulation of 
thought symbols thus gradually becomes available to the two year old 
child. By three years the child can ordinarily describe vividly his emo- 
tional state, including imaginative flights of fantasy which may be of 
joyous or frightening nature. The mouth thus takes its place at the 
highest level of the evolutionary scale, employing larynx, pharynx, 
tongue, cheeks, palate, jaw (and sinuses as resonating chambers) in 
the act of speech which, in the face of ongoing maturation of the 
cerebral cortex, makes possible communication and the learning of 
rational adaptive behavior. Crying of course remains for some time as 
the more specific and forceful expression of negative emotions, with the 
help of words (and, for the small child, occasional biting of other 
children or adults). 

In summary then, the child’s mouth and associated structures act as 
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organs of nutritional ingestion, taste, mastication and beginning diges- 
tion, sensory pleasure, tactile exploration, respiration (in a partial 
sense), social interaction, primitive and later symbolic communication, 
emotional expression and even as an organ of attack. The biological 
functions of the mouth thus clearly include somatic and psychological 
components. 

In the older child and adult most of these functions are preserved 
and are employed at times concomitantly. The need for oral tactile 
exploration is of course replaced by more mature and effective tech- 
niques, available to the older child with more advanced tactile, motor 
and cortical development. The use of the mouth as an organ of attack 
is (hopefully) dropped out in the process of personality maturation in 
civilized societies, except under conditions of war or extreme duress. 
The mouth still retains in adult life its function of providing sensory 
pleasure, in situations ranging from the chewing of foods of appealing 
consistency and tastes, through the use of chewing gum, candy and 
smoking materials, to kissing and associated sexual activities. 


PSYCHOLOGICAL AND PSYCHOPHYSIOLOGICAL COMPONENTS OF ORAL 
FUNCTIONS 


Contemporary medicine recognizes the constant interrelationships 
among physiologic and psychologic processes within the psychobiologic 
unit—the human organism. All such processes contribute in complex 
fashion to the maintenance of physiologic and emotional homeostasis? 
and, in the child, to differing facets of growth and development, includ- 
ing personality maturation. Such a dynamic concept makes it artificial 
to regard the mouth and its associated structures as isolated phe- 
nomena. For the purposes of this symposium, emphasis will arbitrarily 
be laid upon the relationships between the functions of these structures 
in the infant and child and certain aspects of psychological develop- 
ment, with which they are intricately interwoven. 


Psychological Concomitants of the Feeding Process 


In the newborn infant the mouth performs the central (though not 
by any means the single) function of his existence—the act of sucking, 
which provides the only source of nutritient material. The feeding 
situation thus forms the cardinal point of contact between the infant 
and his environment. Initially the infant, operating principally on a 
subcortical level of behavior, responds to this contact through reflex 
responses to sensory stimuli. He responds reflexly by sucking to the 
stimulus of the nipple in his mouth or turns his head, in rooting reflex 
behavior, to the side of the cheek which is touched. Other stimuli from 
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the environment are of course perceived, including those arising from 
sound, from changes in temperature and position, and from motion, 
associated with the feeding process. Inherent differences are now known 
to exist among infants in their sensitivity to these various sensory 
modalities of experience. Thus the presence of tension or jerkiness in 
the mother’s handling of the infant during feeding, related to her own 
fatigue or emotional tensions, may affect his total sensory response to 
the feeding situation, more markedly in some infants than in others. 

By the age of two and a half to three months most infants. begin 
to develop an ability to wait for variable periods of time before their 
hunger is satisfied. This change is partly predicated upon the ongoing 
organization and integration of autonomic and other bodily homeo- 
static regulatory functions. Blood sugar now fluctuates less wildiy and 
other metabolic processes involved in the production of hunger operate 
less fluctuatingly than during the first one or two months. At the same 
time the infant develops a growing capacity for attention to other 
stimuli, including visual ones. These and other developmental steps 
appear to enable him to anticipate and later to await feeding—for 
example, by perceiving first the breast or bottle and later the mother’s 
face. 

In the face of these changes the infant gradually becomes able to 
postpone his immediate feeding satisfactions in favor of more advanced 
social and emotional interchange with the mother. From observations 
of this kind it seems clear that even the very young infant develops a 
kind of confidence in the fact that he will be fed and that feeding will 
be a pleasant experience. Furthermore, the infant appears to develop 
certain (principally conditioned) patterns of response to the feeding 
approach of the mother, initially with milk feedings and later with 
semisolid foods. The mother’s confidence, warmth and _ reasonable 
freedom from emotional tension appear to enhance the quality of the 
“emotional climate” of the early feeding situation, with reciprocal 
influence by the emotional feedback from the infant. 

Beginning with the thi:d or fourth month, the infant becomes able 
to respond to the mother as a specific person and gradually is able to 
distinguish her from other persons. Thus the confidence in being fed 
becomes tied up with the pleasurable social response to the mother. 
Although the process is little understood, many investigators infer from 
observational data available that the infant develops his first conscious 
mental representations of the outside world around the mother in the 
feeding situation, probably in the form of a vague mental image which 
can be retained as a kind of visual memory for short periods of time. 
[t appears at least that the infant’s first specific perceptions of the 
mother as a loving person are intimately related to his mental impres- 
sions of her as a person who feeds him. (Other aspects of the mother’s 

















DANE G. PRUGH 1055 


participation in her infant’s care contribute, in smaller measure, to 
these mertal impressions. ) 

Beginning with the second half of the first year of life, the infant 
gradually gains a mental concept of himself as a person separate from 
the mother. By the tenth or eleventh month most infants are develop- 
mentally ready to feed themselves and to indicate definite food prefer- 
ences, thus supporting the trend toward growing independence. The 
capacity of the mother to permit such independent steps is thus a posi- 
tive force in personality development. Associated with such develop- 
mental steps is the normal appearance of so-called physiologic anorexia 
around the end of the first year of life, often continuing for several 
years. This drop in food intake appears to stem principally f om the 
slowing of the rate of growth after the first year, and persists ordinarily 
until more rapid growth sets in at the end of the preschool period. 

From the foregoing material it is clear that the psychological con- 
comitants of the feeding process and the quality of the early mother- 
infant emotional symbiosis exert an appreciable (though not unalter- 
able) influence upon later emotional development. The early condi- 
tioned patterns of response to feeding are reinforced by the later con- 
scious associations of the feeding situation with the mother and by the 
development of attitudes toward her. In this way the infant or young 
child receives an important positive impetus to his development of an 
out-going relationship with first the mother and later the father and 
other family members. Significant support for his development of inde- 
pendence stems also from the later handling of self-feeding. 

The emotional climate of such early feeding experiences thus appears 
to be one of a number of important determinants of personality trends, 
particularly in regard to the child’s approach to relationships with 
persons outside the family. Other factors include the biologic differ- 
ences among infants in their sensitivity to varying stimuli, the nature 
of subsequent relationships within the family, and later events in the 
environment, interacting with the child’s inherent capacities and pre- 
dispositions. The multidetermination of behavior and development is 
a concept which is central to this discussion. 

Appetite and the Significance of Food. Observations of later child- 
hood development indicate that the importance of the emotional qual- 
ity of the feeding process and the offering of food by the parent 
continues to remain in the foreground for a number of years at least. 
The receiving of food from a loved person comes to be regarded by the 
child as one important facet of the receiving of affection. Indeed, the 
eating of food at times of discouragement and apprehension continues 
to stand as a substitute for affection and support in many other emo- 
tionally healthy adolescents and adults. Nibbling at examination time 
and eating at times of despair are only two of the ways in which the 
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emotional significance of food appears to derive its quality and char- 
acter from the prototype of the early feeding situation, beyond the 
nutritional value of the food itself. The importance of food in offering 
hospitality and the variation in concepts of the amount of food deemed 
proper for an infant or child, among persons of differing socio-cultural 
backgrounds, point up the additional influence of culturally derived 
attitudes toward food and eating. 

It is apparent that appetite in the child is a most complex phenom- 
enon. Physiologic processes such as the appearance of hunger pangs, 
with associated drop in blood sugar values, the current state of gastric 
function and the stage of development of the child are subtly inter- 
mingled with psychological attitudes toward food, the nature of asso- 
ciations with earlier feeding situations, the child’s current emotional 
state, the current emotional state of the parent or other adult who 
offers food, the quality of the child’s relationship with the parent, and 
other factors, including fatigue or illness. 

Sucking Activities. The mouth and adjacent skin areas appear to be 
endowed with tactile sensitivity of higher degree and greater exquisite- 
ness than any other bodily zone during the first year of life. Mention 
has been made of the very young infant’s need for sensory pleasure in 
sucking, which becomes distinct from the act of sucking for nutritive 
ingestion. Recent studies have indicated that sucking of the thumb or 
fingers, which begins around the third month of life, continues in the 
majority of children until nearly three years of age. Sucking at this 
later stage ordinarily occurs during periods of anxiety, shyness, fear, 
fatigue, boredom, or at night preceding sleep. (Such night-time sucking 
is often associated with the fingering of a blanket or other soft surface or 
occasionally with twisting the hair.) A number of well adjusted children 
continue mild and occasional sucking well into the fourth or fifth year. 
It has frequently been noted that a child who has given up thumb suck- 
ing will suddenly exhibit a transient, regressive reappearance of such 
a need, in the face of later emotional stress or conflict. This develop- 
ment often occurs after illness and hospitalization—for example, in 
children of three, four or five years of age (usually accompanied by other 
signs of emotional regression or manifestations of anxiety). In older 
infants who have given up the bottle a transient, regressive return to 
such sucking satisfactions may be seen under similar circumstances 
involving separation from the mother. 

For a number of years thumb sucking was strongly disapproved and 
vigorously combated by parents and professional people alike. The 
impression was held that thumb sucking frequently caused displacement 
of the upper incisors and premaxillary bone.'® Certain studies!® 19 
have indicated more recently that, although temporary and reversible 
displacement of mild degree may occur in children with deciduous 
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teeth who suck their thumbs or fingers frequently and vigorously, lasting 
dental or premaxillary distortion ordinarily does not appear if sucking 
is discontinued prior to the eruption of the permanent teeth. (Other 
causes, including congenital or hereditary influences, have been felt to 
be more importantly involved in a number of cases of such displace- 
ment.) Since most children do give up sucking before this time and 
since sucking has been recognized as representing a specific emotional 
need in the young child, most professional persons now feel that no 
attempt to discourage such behavior need be made. Indeed, attempts 
at mechanical restraint or vigorous dissuasion frequently strengthen the 
habit and may endow it with a secondary meaning of passive re- 
sistance. 

A similar distrust of pacifiers or “sugar nipples” existed for many 
years. It seems apparent today that the moderate use of a pacifier in the 
first several months of life produces no harmful effects upon later emo- 
tional development. Indeed, Levine! has reported its successful use in 
the treatment of colic in infants. 

Considerable controversy in the past was carried on around the sub- 
ject of weaning. It was felt that late weaning might predispose to 
greater dependence or to persistence of infantile habits. Abrupt or early 
weaning was regarded as causing greater thumb sucking or specific emo- 
tional trauma. At present no specific evidence exists to indicate that 
later weaning, within reasonable limits, causes serious emotional devia- 
tion. Conversely, no clear-cut evidence currently indicates that early or 
abrupt weaning always produces strong sucking tendencies or serious 
emotional disturbance.*! Very early or extremely abrupt weaning, in 
combination with other disturbing events, does at times seem to be 
importantly involved in such effects. The possibility of disturbance in 
feeding behavior also seems to be significantly greater under such cir- 
cumstances. 

Many infants will respond readily to weaning, carried out gradually 
over a period of several weeks, by the latter part of the first year, if the 
cup is offered between five and seven months. Some infants cling to the 
bottle, however, until the middle or latter part of the second year or 
even later, without signs of deviation in emotional development. The 
relationship with the mother appears to be the most important single 
factor in the determination of the response to weaning and may also 
determine the way in which the weaning is carried out. 

Mastication. There is some indication that the pleasure associated 
with the chewing and biting of food, after the eruption of the decidu- 
ous teeth, is important for emotional development during the early 
phases of infancy. As the infant develops, chewing, biting and swallow- 
ing later assume other psychological meanings. The primitive use of 
biting as a means of defense or attack has been mentioned. At two or 
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two and a half years many young children exhibit normally mingled or 
ambivalent feelings of affection and resentment toward a parent by 
first hugging, then playfully biting the loved person. Thus biting in 
particular comes to be associated with the presence of aggressive 
impulses or hostile thoughts, to the point at which many children of 
this age may fear temporarily being bitten by harmless objects, as if in 
punishment for such thoughts or feelings. 

At the age of three or four years, with the enhanced development of 
speech, children normally exhibit variously illogical and exceedingly 
primitive thoughts or fantasies about “biting” or “eating up.” Thus the 
three and a half year old child talks freely about the big bad wolf who 
“eats up bad little boys,” a theme common in fairy tales and comic 
books. When he feels affectionate, he may say to his mother, “I love 
you so much I could eat you up” (a type of expression not far removed 
from adult ones). At times of anger he may threaten the parent or 
another child with being eaten up or may pretend to be a bear and 
declare his intention of eating up the parent. At times, overexcited or 
anxious children may become frightened of playful fantasies of this 
kind, which become almost too real. In addition, children of this age, 
already aware of sex differences, may include among their hypotheses 
regarding the origin of babies the (ordinarily transient) belief that the 
mother swallows the “seed.” In most instances the child’s capacity to 
distinguish fantasy from reality gradually increases by the age of four 
or five years to the point of predominantly rational control. 

When the deciduous teeth begin to fall out, the six or seven year old 
child normally exhibits a great deal of curiosity mingled with some 
fear over this process. Pride in “growing up” eventually predominates, 
but some children exhibit apprehensions about this process in keeping 
with their tendencies still to fear bodily alteration or mutilation as a 
kind of punishment at this stage. (Such tendencies toward misinterpre- 
tation are also involved in the otherwise obscure fears of four or five 
year olds of having their legs cut off or “something else” taken out 
when a tonsillectomy or other operation must be performed.) 

From the foregoing material it may be seen that the psychologic 
concomitants of oral activities are extremely pervasive in emotional 
development during early childhood. Space does not permit a full 
discussion of the psychological significance of certain other oral func- 
tions, including that related to the act of respiration. Brief mention 
should be made of one specific item. The function of speech is ex- 
ceedingly important and complex. The normal and almost universal 
tendency toward the occasional repetition of words and hesitation in 
speech by the two and a half or three year old child, in situations 
ordinarily involving complicated concepts which are difficult for him 
to express, should be kept in mind as a developmental phenomenon 
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ordinarily transient. It remains to indicate the mental association of 
certain words at least with aggressive impulses or hostile thoughts. 
Such an association commonly takes place during the period from three 
through five years, when words are regarded by the child as concrete 
and almost magic symbols which, if spoken, might cause the associated 
thought or fantasy to “come true.” Ordinarily, those primitive concepts 
are brought under control with the advance into the school-age period 
and cause no difficulty. 


Psychophysiologic Aspects of Oral Functions 


With the growth of knowledge regarding the interrelationships be- 
tween somatic and psychological processes has come a recent interest 
in psychophysiologic considerations involving the mouth and related 
structures. Much of the work which has been done in this area is of a 
decidedly preliminary character, and a great deal of investigation re- 
mains to be carried out. An attempt will be made, however, to sum- 
marize briefly certain pertinent data. 

Among the functions of the mouth which have been investigated is 
the production of saliva. Studies have indicated that variations in 
amount, viscosity and pH of salivary fluid may occur in relation to 
variations in emotional state.5 Evidence also exists that the blood sup- 
ply to the gums through the capillaries varies, within slight limits, with 
emotional fluctuations. Psychological components are present in the 
neuromuscular activities of chewing, swallowing and other voluntary 
movements of the mouth and jaws, particularly in regard to the co- 
ordination of muscles involved in these activities. For example, the set 
of the jaws and the degree of muscular tension involved may determine, 
in some measure, the type of dental occlusion, along with other factors. 
Alterations in smooth muscle function, involving the lower two thirds 
of the esophagus, may affect the efficacy of the involuntary components 
of the act of swallowing, in accordance with emotional influences. 
Indirectly, of course, the reflex activity of the cardiac sphincter of the 
stomach is related coordinatively to swallowing movements of the 
mouth and esophagus. It is also well known that other reflex properties, 
such as the sensitivity of the gag reflex, may be influenced by psycho- 
logical states. The efficiency of the laryngeal apparatus and, to a certain 
extent, the upper respiratory tract depends upon the intactness of 
involuntary neuromuscular coordination and the degree of tension 
present in muscular structures. Through the gastrocolic reflex and other 
mechanisms the ingestion of food may affect indirectly the activity of 
the lower intestinal tract. The influence of the emotions upon gastric 
secretion and the state of the gastric mucosa is well known. 

This cursory review of the psychophysiological aspects of the function 
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of the mouth and asscciated structures illustrates, among other things, 
the importance of continuing investigations in the psychophysiology of 
bodily functions. A new physiology is being written, even on the basis 
of the limited knowledge at hand. Our limited understanding of patho- 
logical disturbances in function of psychophysiologic nature, however, 
still exceeds our even more limited grasp of the complex forces in- 
volved in the maintenance of normal functions. As yet the neuro- 
physiologic pathways by which such influences are coordinated remain 
dimly understood. Cortical and autonomic interconnections have been 
implicated, among other mechanisms, in the transmission of emotional 
influences to various organs. However, variations in vascular flow, sali- 
vary secretion, local reflex activities, the action of smooth muscle 
components of the upper gastrointestinal tract and voluntary and in- 
voluntary neuromuscular coordination do not take place in ¢ vacuum. 
Other changes in related organ systems throughout the body participate 
in such psychophysiologic fluctuations in the states of health and 


disease.” 


PSYCHOPATHOLOGICAL AND PSYCHOPHYSIOLOGICAL DISORDERS IN 
ORAL FUNCTION 


In the light of the foregoing discussion it is easily seen that a num- 
ber of pathological forces may impinge upon psychological develop- 
ment as it relates to oral activities and upon the healthy psychophysio- 
logic functioning of the mouth and its associated structures. The points 
at which such influences may come to bear will be briefly summarized 
and the types of deviations in function and development broadly indi- 
cated. Space does not permit detailed discussion of relevant psycho- 
dynamic considerations, which may be found elsewhere. 


Disturbances in Feeding Behavior 


Basic alterations in the feeding activity of the very young infant 
may occur within the framework of the emotional symbiosis and recip- 
rocal interaction between mother and infant already described. Tension 
or emotional disturbance, illness or fatigue on the part of the mother, 
as well as adverse circumstances during early milk feeding, may influ- 
ence the feeding behavior of the infant, which in turn may affect the 
mother’s further functioning in this process. Conversely, illness pro- 
ducing anorexia in the infant may threaten the emotional equilibrium 
of certain anxious mothers, leading to increased urging of feeding, 
particularly around the time of introduction of semisolid foods. 

Too early introduction of semisolid foods, before the consolidation 
of the retrusor reflex, may confuse the infant—and the mother—rein- 
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forcing earlier disturbances in the feeding situation or producing new 
ones. The present trend toward the offering of semisolid foods during 
the first few weeks of infancy has little physiologic basis. Abundant 
studies indicate that endogenous supplies of iron in the infant do not 
require additional exogenons sources until at least after the third month 
of life. Other nutrient materials are well supplied up to that point by 
milk feedings and appropriate vitamins. Pancreatic and other enzymatic 
functions do not appear to be fully effective during the first month or 
two. An occasional, very active or advanced infant, however, may 
appear to be more comfortable with semisolid feedings prior to the 
third month. 

Refusal of feedings is the commonest response of the infant to such 
transactional influences. In prolonged or intense disturbances of this 
kind a conditioned pattern of feeding refusal may be set up which may 
carry over to the infant’s beginning conscious mental associations of 
the mother with the feeding process. Thus a pattern of struggle over 
feeding may become a pattern of struggle with the mother. Later, this 
may become generalized to include the father. In the face of more 
basically unhealthy parent-child relationships such conflict may spread 
over into later areas of development, reinforced by struggles over self- 
feeding and bowel control, for example, leading to broadly negativistic 
or rebellious behavior patterns. 

In extreme instances of feeding refusal marked interference with the 
infant’s nutritional state and bodily development may occur. Situations 
of this kind may result in very young infants from the lack of an 
adequate and consistent mother-figure and associated components of 
emotional warmth, as in the case of the death or prolonged absence 
of the mother, without a continuing mother-substitute. As Bakwin® 
and Spitz? have pointed out, institutionalization of young infants has 
been known to produce this picture of depression and feeding apathy, 
originally called marasmus, with of course other psychological and 
physiological reverberations as well. 

The process of teething, though unrelated to convulsions, high fevers 
and other problems, may produce some mild malaise and anorexia. 
Some feeding problems have arisen at such times, particularly in 
families in which much apprehension over eating and resultant urging 
of food may be present. 

Subsequent alterations in feeding behavior may be the outcome of 
difficulties in the acquisition of self-feeding tendencies. Certain parents 
encounter difficulty in permitting the infant reasonable independence 
toward the end of the first year and may feel a need to continue feeding 
the infant far beyond the point of possible self-participation. Demands 
by the infant for such continued feeding and other dependent satisfac- 
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tions may persist into later stages, or the infant’may begin a struggle 
for control of this function. 

Disturbances in feeding patterns during the second six months of 
infancy and early childhood, as the result of social, economic and emo- 
tional factors, may, as Pollock and Richmond have indicated,” result 
in inadequate intake of iron in solid foods and the picture of nutritional 
anemia. Help for parents in dealing with the feeding problem of course 
is equally important as iron therapy. 

Disturbances in feeding behavior may derive from other and later 
sources than those seen during infancy. Regressive disturbances in 
feeding patterns, associated with illness or hospitalization, may appear 
in children throughout the preschool period. Such developments are 
ordinarily transient. At times, however, in the presence of intense 
anxiety or guilt on the part of the parents or within the framework of 
previous disturbances in the parent-child relationship, continuing feed- 
ing struggles of the type described may be precipitated by such inter- 
current influences. Depression may represent another source of altera- 
tion in feeding patterns. Prolonged separation from the mother, without 
a central, warm and continuing mother-substitute relationship, may 
produce such depression in older as well as younger children. Refusal 
of food or pronounced anorexia may occur. In other instances children 
may eat increased amounts of food, using this source of pleasure as a 
substitute for the more basic emotional satisfactions involved in the 
healthy parent-child relationship. 

In recent years, studies of older children with marked obesity’ and 
adolescents with anorexia nervosa*® have pointed up the important 
influences of early feeding experiences in these disorders. Most children 
with these pictures have a history of disturbance in early feeding pat- 
terns, combined with a more basic lack of emotional satisfactions in the 
parent-child relationship. At times, food has been offered or urged by 
the parents in place of more important emotional warmth which they 
are unable to give. As Hamburger has indicated,!° obesity with emo- 
tional components results from disturbances in appetite of varying 
nature, produced by chronic anxiety, depression, addiction to food as a 
substitute gratification, and other factors. Other determinants are of 
course involved, including inherited potentialities, family eating pat- 
terns, lack of energy output in exercise and intercurrent illness or emo- 
tionally traumatic events. Such children with marked obesity of non- 
hormonal nature (and few seem to fall into the hormonal category) 
are often dependent and immature, resisting diets strongly because 
of the associated deprivation of unhealthy emotional gratifications 
derived from the eating of food. Mild pictures of obesity associated with 
prepubertal changes in boys are of course another matter. 

Anorexia nervosa is a serious disorder of psychological development, 
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in some instances bordering upon psychotic degree, involving sweeping 
psychophysiologic disturbance related to the associated cachexia. In 
many such instances, girls, who show the disorder most frequently, 
have failed to accomplish solidly the normal control of primitive illogi- 
cal fantasies at the preschool level. With the onset of puberty and 
adolescence they may show regressive fears of heterosexual inde- 
pendence which include unconscious confusions regarding the sexual 
act and impregnation, including fears of swallowing a “seed.” Refusal 
of food has of course other components than the misinterpretations of 
this kind involving oral functions. Depression, suicidal tendencies, sus- 
picion of some harmful influence from food and a regressive revival 
of old patterns of passive rebellion toward the parents by refusal of 
food also operate importantly in this multidetermined symptom of 
exceedingly serious import. 

In some preschool children feeding problems center around the 
child’s difficulties in control of his aggressive impulses. Certain children 
refuse for a time to chew solid food, demanding puréed or “baby” food, 
in connection with their difficulties in accepting healthy independence 
(which may have been difficult for their parents to permit). In other 
instances the association of biting, chewing and swallowing with hostile 
thoughts has become so intense that unconscious fears of biting and 
chewing food appear, involving for the child the danger of awareness 
during these acts of such associated thoughts or fantasies. Such children 
may hold food in their mouths for interminable lengths of time, unable 
to chew or swallow it. Ordinarily these problems are seen only in 
severely disturbed children, although a number of young children 
show transient deviations of this kind. 


Disturbances in Sucking Patterns 


Certain deviations in sucking behavior are observed in which pre- 
school children show pronounced needs for thumb or finger sucking, 
at times to the exclusion of other activities and accompanied by social 
isolation or withdrawal. Occasional children continue vigorous thumb 
sucking, with or without associated social withdrawal, beyond the usual 
time of giving up this need for sensory pleasure. In such cases perma- 
nent displacement of the upper incisors and premaxillary bone can 
occur, though apparently this development is not uniform in all such 
instances.1® 

Serious intensification or prolonged continuation of sucking patterns 
ordinarily is associated with a more basic underlying emotional dis- 
turbance in the child and with dependent or immature patterns of 
behavior. Biologic differences in sucking needs, early struggles over 
feeding, abrupt weaning and other influences play contributory roles, 
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but the central pathology is often found in the parent-child relation- 
ship and its vicissitudes. In such cases an adaptive device for the satis- 
faction of an emotional need has been used too strenuously and often 
at the expense of other, more important, socially adaptive behavioral 
devices. Thus thumb sucking, the adaptive device, itself becomes a 
symptom, in a fashion similar to that seen in certain types of pre- 
dominantly physical illness. 

It is necessary, however, to look beyond the symptom itself to the 
total adjustment of the child, as with any symptomatic disturbance in 
behavior. Occasionally one finds a child of school age who shows rela- 
tively healthy emotional development, but still retains the relatively 
isolated and “encapsulated” symptom of thumb sucking. In most in- 
stances the thumb sucking is only one of a constellation of symptoms 
of failure in adaptation, including enhanced dependence, possible 
difficulty in school adjustment or performance, social isolation or other, 
more serious manifestations. Here one must recall the (unhealthy) 
adaptive significance of the symptom. Aggressive measures to remove 
thumb sucking without offering more basic solutions to the child’s 
underlying conflicts may cesult at times in its replacement with another 
and occasionally more troubling symptom. 

Although severe and prolonged thumb sucking is ordinarily associated 
with emotional disturbance, as pointed out earlier, the emotionally 
secure young child often sucks his thumb or fingers. Certain parents 
have emerged from their reading of pertinent literature with the mis- 
taken impression that their child is exhibiting some disturbance in 
behavior or some unmet emotional need if he sucks his thumb at all. 
The importance of the total picture is self-evident. 

Related psychologically to disturbances in sucking behavior are 
certain deviations in infants and young children which involve mouth- 
ing, at times chewing and occasionally swallowing of numerous objects, 
principally non-nutritional. Little research has been reported from a 
psychological approach to the symptom of pica, involving such be- 
havior. Nevertheless, clinical impressions of a number of cases!® have 
indicated that unsatisfied early emotional needs are at least an important 
component in some instances of this behavior, which of course may 
lead to various types of poisoning. Again multiple forces may be 
involved, including inherent differences in sucking needs, mental re- 
tardation and other factors. 


Speech Disturbances 


During the period of development of speech numerous psychological 
and social influences converge upon the infant. Most of these, as has 
been mentioned, are taken in stride by the infant with adequate 
endowment and a satisfying relationship with his parents. In some 
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cases, however, problems may arise. Moderately delayed speech in an 
otherwise healthy infant may make certain parents extremely anxious, 
especially if they have strong needs for verbal and intellectual per- 
formance. Unconscious pressure may be put upon the infant who, 
within normal limits, says only a word or two by the beginning of the 
second year. Tension may thus arise on the part of the infant which 
actually interferes with his performance by reducing the relaxed and 
natural coordinative efficiency of the muscles of the mouth, larynx and 
respiratory apparatus. Struggles over feeding, weaning or toilet training 
may enhance this difficulty. 

A few infants may attempt to adapt to emotionally disturbing situa- 
tions or events by negativistically refusing to talk, even in the face of 
pressure, holding back and demanding (and often receiving from 
troubled parents) objects or help requested strictly in nonverbal ways. 
Such behavior is often seen transiently in infants who experience the 
birth of a sibling around the end of the first year. More rarely, diffi- 
culties may continue, under pathological circumstances, as when a 
child is seriously disturbed by prolonged illness involving frequent 
hospitalizations and separations from the mother. Such problems of 
course complicate developmental evaluation of the infant’s mental 
abilities. 

In addition to delay in speech development, stammering is a not 
uncommon symptom of distressing import. A full discussion of stam- 
mering is not contemplated here. Its origin may frequently arise during 
the period of developmentally normal speech hesitation and repetition 
referred to earlier. Parental apprehension and conscious or unconscious 
pressure, intercurrent emotionally traumatic events and other influences 
may perpetuate this difficulty. Involved also in some cases is an unusu- 
ally strong fear of the loss of control of hostile feelings, described 
earlier as being frequently but transiently connected with the expression 
of certain words and associated feelings. In such instances children 
seem adaptively to repress from awareness any such unacceptable feel- 
ings, a mechanism which appears to be reinforced unhealthily by an 
inhibition or blocking of the capacity to express particular words which 
might lead to the revelation of such feelings. 

Early feeding struggles and later significant difficulty on the part of 
certain parents in accepting the child’s healthy expression of his nor- 
mally aggressive impulses are often found in these situations. Other 
factors, however, including familial tendencies and mild congenital 
brain damage, may also be importantly involved. 


Other Psychopathological Disturbances in Oral Functions 


Most workers consider stammering a psychopathological manifesta- 
tion rather than a specifically psychophysiologic one. The distinction is 
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based upon the fact that no local changes in physiologic function are 
ordinarily noted. Thus stammering from primarily emotional influences 
is often considered a hysterical conversion symptom, involving a central 
disturbance in innervation in a fashion which is still poorly understood. 
The same appears to be true of diminution in the sensitivity of the gag 
reflex, seen at times in hysterical personalities, as well as in hysterical 
aphonia, globus hystericus, hysterical trismus and certain hysterical types 
of oral pain, all seen predominantly in older children and adolescents. 
Such central changes in innervation, reproducible under hypnosis, seem 
to represent unhealthy attempts to solve emotional conflicts through 
symbolic means. Thus an inability to speak or to swallow, for example, 
may occur in situations in which to do so would intensify the conflict 
for the child, as a result of unconscious temptation to say unacceptable 
words or to bite or swallow forbidden substances. Such psychoneurotic 
conversion disturbances are often included in the term “psychoso- 
matic,” since alteration in bodily function is involved, usually of the 
voluntary components of the skeletomuscular system. More specific 
psychophysiologic disturbances, ordinarily deriving from alterations in 
autonomic innervation and involving visceral organs and “vegetative” 
functions, will be discussed in the next section. 

It remains to mention certain influences upon psychological develop- 
ment of congenital or acquired somatic abnormalities in the mouth and 
associated structures. These problems, sometimes called “somatopsy- 
chic” to distinguish them from “psychosomatic” disturbances (in which 
emotional factors play predominant roles), involve principally the 
secondary emotional reverberations of a primary somatic defect. The 
long-range effects upon the child’s confidence, his concept of his “self” 
and his body image, as well as upon his social adjustment, of various 
dentofacial handicaps, such as cleft palate and hare lip, have been dis- 
cussed thoroughly elsewhere.® 17 The cosmetic implications of such 
defects and the associated disturbances in speech production are only 
part of the picture, since the significance of the defect to the parents 
and their capacity to help the child deal with his feelings about himself 
are exceedingly important. The special meaning to the child of surgery 
on the mouth or related structures, together with other considerations 
regarding the possible effects of hospitalization and of separation from 
the mother upon the young child,?* have also been investigated, par- 
ticularly in relation to tonsillectomy and adenoidectomy. 


Psychophysiologic Disturbances 


In this section will be considered briefly certain pathologic alterations 
in physiologic function of oral structures which stem from emotional 
conflict or tension. As in the earlier section on healthy psychophysio- 
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logic function of oral structures, it must be stated that knowledge is 
limited at the present time. Nevertheless, certain data are available 
and will be sketchily summarized. 

From the foregoing material it is apparent that the state of health 
of the child’s teeth, gums and buccal mucosa may be directly influ- 
enced by emotional and behavioral forces. The occasional effect of 
intensive thumb sucking has been mentioned. Biting the nails, which 
appears transiently in a large proportion of well adjusted school-age 
children, may reach such intensity that local ulceration of the gums 
or other detrimental influence on periodontal tissues may result. Biting 
pencils or other objects may also be a factor. In such severe instances 
unsatisfied emotional needs for oral sensory pleasure, often displaced 
from sucking tendencies, are frequently a factor, together with unhealthy 
aggressive impulses which are discharged through such biting activity 
rather than through more socially acceptable channels. 

Grinding of the teeth (bruxism) is often seen temporarily in infants 
during the early part of the second year, occurring often at night. In 
some instances such activity is continued into later childhood at least, 
producing at times disturbances in occlusion and occasional alveolar 
destruction. Undischarged and overintense aggressive impulses again 
appear to contribute importantly to such pictures, as may be the case 
in instances of chronic clamping of the jaws. Lip-biting, cheek-biting 
and tongue-biting are well known results of emotional tension. 

Other channels of influence upon dental health have been said to 
derive from excessive amount of certain foods, such as carbohydrates, 
in the diet of children with intense emotional needs for such intake. 
Here the specific degree of influence is less readily apparent, since the 
unclear etiology of dental caries seems at the very least to be varied 
and frequently multiple. The same is true of possible hormonal influ- 
ences which have been indicted by certain authors. It is clear, however, 
that negativistic resistance to adequate brushing of the teeth in certain 
children may stem from earlier struggles over feeding and other aspects 
of development. 

Mention was made earlier of psychophysiologic aspects of salivary 
function and of blood supply to the mouth. Variations in amount of 
salivary secretion may occur as the result of prolonged emotional ten- 
sion; diminution of salivary flow, the so-called dry mouth, is often 
associated with loss of appetite. Certain investigators have also raised 
the possibility that alterations in salivary constituents, deriving from 
emotional influences, may operate as contributory factors to dental 
caries and as predisposing forces in the appearance and persistence of 
certain oral infections. Disturbances in nutrition of the gums, through 
vasospasm of the involved capillaries, appear to result at times from 
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emotional tension, thus operating as predisposing factors in certain 
cases of gingivitis and other forms of periodontal disease processes.® 
Much further research is necessary to validate these impressions. 

In most of the conditions described, psychophysiologic disturbances, 
occasionally progressing to structural changes over long periods of time, 
are present elsewhere in related or other organ systems. 

Full discussion of a number of other pertinent psychophysiologic dis- 
turbances is not possible in this review. In certain cases of recurrent or 
cyclic vomiting, vegetative disturbances in function of the lower esopha- 
gus and gastric cardiac sphincter seem to arise, in psychologically pre- 
disposed children, from the presence of intense, unresolved and usually 
unconscious emotional conflict. Such conflict often centers around the 
act of swallowing or “taking in” particular types of food with special 
emotional significance or under emotionally charged circumstances. 
(The latter situation is often found in mild cases of school phobia in 
tather dependent and anxious children, when the fear of separation 
from the home and the parents is not prominent, but is expressed 
psychophysiologically by vomiting in the morning before school begins.) 
Cases of cardiospasm have also been described in which emotional 
influences predominated. 

In some cases of persistent rumination in infants the normal re- 
gurgitative tendencies may be enhanced by the infant’s unhealthy 
sensory pleasure, related to sucking and obtained from the mouthing 
of the regurgitated material, occurring in the face of an unsatisfying 
emotional climate in the feeding situation. Other factors, such as 
chalasia of the cardiac sphincter, may of course play causative roles. 


CONSIDERATIONS REGARDING MANAGEMENT OF THE PSYCHOLOGICAL 
ASPECTS OF ORAL FUNCTIONS 


Detailed discussion of the clinical management of the aforemen- 
tioned developmental processes and deviations is not possible in this 
paper. It is worth while, however, to put into perspective certain state- 
ments already made and to mention several important concepts regard- 
ing management. For fuller treatment of these topics, other sources may 
be consulted.® 25 

For the pediatrician or general practitioner, work toward the preven- 
tion of emotional disturbances represents the most fruitful and effective 
utilization of his time. Mention has been made of more severe dis- 
turbances in adaptation which involve the oral functions. In many 
such instances intensive psychotherapy for child and parents will be 
necessary in order to resolve the pathological forces within the family 
and to permit the child to work out healthier solutions for the con- 
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flicts which produce tensions and symptoms. Milder problems may 
respond more readily to the investment of time and patient work on 
the part of the practitioner. Direct discussion of moderate thumb suck- 
ing tendencies in a school-age child who shows otherwise relatively 
healthy adjustment, for example, may produce positive effects by help- 
ing child and family to look at the problem more objectively and with 
less tension and concern. If the wish to give up thumb sucking is 
present, such an approach may help the child to control this behavior 
in situations in which orthodontic procedures are necessary. 

In more serious personality disturbances the pediatrician or family 
physician may find that the family cannot accept referral or that no 
psychiatric facilities are immediately available. A supportive approach 
by the physician, involving frequent contacts and some discussion of 
superficial and presenting problems with parents and child, in an under- 
standing and noncritical way, may carry such a family along adequately. 
(Such an approach necessarily does not involve the “operative” un- 
covering, by insight-producing techniques, of deeper anxieties and 
conflicts which the persons concerned are not yet ready to face.) 
Ultimate referral for psychotherapy may thus become possible or 
available. 

If referral is contemplated, the role of the physician in helping 
parents to understand the emotional nature of the problem and in 
minimizing guilt and uncertainty can be a most formative one. The 
previous discussion regarding the principal sources of severe problems 
within the family relationships should not obscure the fact that such 
problems are not consciously produced. Even a seriously confused or 
strongly punitive parent ordinarily is usually consciously trying, as 
effectively as he can, to resolve a problem in his child, even though 
unconsciously he may be involved, among other forces, in its perpetua- 
tion. Unfortunately, some of the literature for parents and professional 
persons in recent years, while attempting constructively to clarify the 
sources of emotional disturbance, has left the impression that children’s 
problems are the “fault” of the parents. All physicians need to employ 
profound humility and understanding regarding such problems. The 
practicing physician can do a great deal to dispel parents’ misapprehen- 
sions and fears of blame and to aid them in mobilizing their own 
constructive forces in order to seek help for serious disturbances. 

In regard to the preventive aspects of the role of the pediatrician or 
family physician, much has already been written.!!: 26 Some of this 
material has dealt with the importance of gentle examination of the 
mouth of the young child, the need for a positive relationship with a 
child before painful dental or other procedures are carried out, and the 
necessity for psychological preparation of the child for operative proce- 
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dures. The broader aspects of a psychological approach to prevention of 
emotional disturbance, related to oral or other aspects of development, 
have also been fully discussed. Through the support and wise guidance 
of the physician, many parents may find easier roads to rearing their 
children in the direction of healthy emotional patterns of adjustment. 
The principle of anticipatory guidance remains the central one in well- 
infant and well-child work. By giving the mother (and father) some 
knowledge of new developmental stages slightly in advance of their 
appearance, the physician can help them to deal with the newly emerg- 
ing behavior, oral or otherwise, in reasonably ready and comfortable 
fashion. (Too much knowledge and self-consciousness about the pa- 
rental role of course may exert a negative rather than a positive influ- 
ence.) At the same time the physician can provide an atmosphere 
wherein the parent feels free to verbalize any uncertainties or confusions 
without fear of criticism. Families in urban society today are more 
mobile and have fewer consistent contacts with previous generations 
from which to draw models for their own child-rearing practices. The 
physician thus frequently must fulfill his important role as family 
adviser in an even more significant fashion. 

Final mention should be made of certain aspects of feeding practice 
which have been widely discussed. These relate principally to the con- 
cept of more flexiblet or “self-demand” feeding. Such an approach, 
like breast-feeding,”° is becoming recognized again, after years of ne- 
glect, as having certain advantages for the infant. The more flexible 
approach does permit the gearing of feeding to the infant’s initially 
fluctuating physiologic rhythms. As with breast feeding, many mothers 
enjoy the more natural response to the infant’s needs, particularly dur- 
ing the first two or three months, until the infant can postpone his 
immediate satisfactions and thus fit a schedule more easily. Neverthe- 
less, certain urban mothers experience great difficulty in adjusting their 
own schedules and feelings to such a less predictable framework. Such 
mothers should not be too forcefully urged to adopt the more flexible 
practices. Techniques of this kind must be geared to the needs of the 
parent as well as of the child. The emotional quality of the parent-child 
relationship remains more basic to healthy emotional development 
than any of the individual child-rearing techniques, even though these 
would seem to have significant values when comfortably used. The 
same caution is due in regard to breast feeding and the use of pacifi- 
ers,® which now are recognized again to have their place in infant care, 
as are other techniques such as rooming-in.!* Finally, the constructive 
use of these more permissive techniques should not obscure the con- 
tinuing need of older infants and young children for some limits on 
their behavior, oral or otherwise—limits geared to their developmental 
capacities and needs. 
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SUMMARY 


In summary, it can be said that the psychological and psychophysio- 
logic aspects of oral activities are importantly involved in healthy 
personality development, most particularly in relation to the satisfac- 
tion of the emotional needs of the infant and young child. Fortunately, 
later change is possible in unhealthy trends which may emerge from 
disturbances during these early experiences. The talisman of today 
is the concept of prevention, however, and the practicing physician can 
contribute importantly toward preventive goals. 


REFERENCES 


1. Aldrich, C. A., and Hewitt, E. S.: Self-Regulatory Feeding Program for Infants. 
].A.M.A., 135:340, 1947. 

2. Arey, L. B.: Developmental Anatomy: A Textbook and Laboratory Manual of 
Embryology. 6th ed., Philadelphia, W. B. Saunders Company, 1954. 

. Bakwin, H.: The Hospital Care of Infants and Children. Pediatrics, 39:383, 1951. 

. Bruch, H.: Psychological Aspects of Obesity. Bull. New York Acad. Med., 24:73, 
1948. 

. Burstone, M. S.: The Psychosomatic Aspects of Dental Problems. J. Am. Dent. 
A., 33:862, 1946. 
6. Emotional Problems Associated with Handicapping Conditions in Children. 
Children’s Bureau Pub. No. 336. Washington, D.C., U. S. Dept. of Health, 
Education and Welfare, 1952. 
7. Engel, G. L.: Homeostasis, Behavior Adjustment, and the Concept of Health 
and Disease, in Mid-Century Psychiatry: An Over-View. New York, Charles 
C Thomas, 1952. 
8. Green, M., and Richmond, J. B.: Pediatric Diagnosis. Philadelphia, W. B. 
Saunders Company, 1954. 
9. Greene, W. A.: Early Object Relations, Somatic, Affective and Personal: An 
Inquiry into Physiology of the Mother-Child Unit. Unpublished material. 
10. Hamburger, W. W.: Emotional Aspects of Obesity. 77. Clin. North America, 
35:483, 1951. 
11. Health Supervision of Young Children. New York, American Public Health 
Association, 1955. 

. Jacksov, E. B., and Trainham, G.: Family Centered Maternity and Infant 
Care, in Problems of Infancy and Early Childhood. Supplement No. 1, M. J. 
E. Senn, ed. N. Y., Josiah Macy, Jr., Foundation, 1950. 

13. Jessner, L., and Kaplan, S.: Observations on the Emotional Reactions of Chil- 
dren to Tonsillectomy and Adenoidectomy, in Problems of Infancy and Child- 
hood. M. J. E. Senn, ed. Macy Foundation, New York, 1948. 

14. Levine, M. I., and Bell, A.: The Treatment of “Colic” of Infancy by Use of 
the Pacifier. J]. Pediat., 37:750, 1950. 

15. Lewis, S. J.: Thumbsucking: Cause of Malocclusion in Deciduous Teeth. J. Am. 
Dent. A., 17:1060, 1930. 

16. Losch, P.: Personal communication. 

17. Macgregor, F. M. C., Abel, T. M., Bryt, A., Lauer, E., and Weissmann, S.: 
Facial Deformities and Plastic Surgery. Springfield, Ill., Charles C Thomas, 
1953. 

18. Mason, E.: Unpublished material. 

19. Massler, M., and Wood, A. W. S.: Thumb-Sucking. J. Dent. Child., 16:1, 1949. 

20. Newton, N. R., and Newton, M. N.: Recent Trends in Breast Feeding. Am. J. 
M. Sc., 221:61, 1951. 

21. Orlansky, H.: Infant Care and Personality. Psychol. Bull., 46:1, 1949. 


aw 


MI 





1072 ASPECTS OF ORAL ACTIVITIES IN CHILDHOOD 


22. Pollock, G. H., and Richmond, J. B.: Nutritional Anemia in Children. Psychosom. 
Med., 15, No. 5, September-October 1953. 
Prugh, D. G., Staub, E. M., Sands, H. H., Kirschbaum, R. M., and Lenihan, 
E. A.: A Study of the Emotional Reactions of Children and Families to 
Hospitalization and Illness. Am. J. Orthopsychiatry, 23:1, 1953. 
24. Romano, J.: Basic Orientation and Education of the Medical Student. ].A.M.A., 
143: 409, 1950. 

25. Senn, M. J. E.: The Psychotherapeutic Role of the Pediatrician. Pediatrics, 2:147, 
1948. 

26. Simpson, G. G.: The Meaning of Evolution. New Haven, Yale University Press, 
1950. 

27. Spitz, R.: Hospitalism in The Psychoanalytic Study of the Child. N. Y., Internat. 
Univ. Press, 1945, Vol. I. 

28. Spock, B., and Hushka, M.: The Psychological Aspects of Pediatric Practice. 
Practit. Lib. Med. and Surg., 13:757, 1938. 

29. Sullivan, A. W.: The Use and Abuse of the Pacifier (Blank Nipple) in Infant 
Rearing. Unpublished material. 

30. Waller, J. V., Kaufman, M. R., and Deutsch, F.: Anorexia Nervosa. Psychosom. 
Med., 2:3, 1940. 


nN 


260 Crittenden Boulevard 
Rochester 20, New York 














INDEX OF AUTHORS 


(Vol. 3, 1956) 


Apams, John M., May, 353 


Baxwin, Harry, Feb., 127 

Benz, Gladys S., Feb., 191 

Bigler, John A., Nov., 933 

Binford, Robert T., Nov., 919 

Bowen, Edward J., Jr., Aug., 639 

Bradley, Charles, Feb., 197 

Breese, Burtis B., May, 399 

Burgoon, Carroll F., Jr., Aug., 497, 521, 
811 

Burgoon, Jane S., Aug., 497, 521, 811 

CAMPBELL, Meredith F., May, 369 

Carson, M. J., May, 377 

Chaffin, Lawrence, Feb., 93 

Cheraskin, E., Nov., 919 

Crissey, John T., Aug., 801 


Danza, Anthony L., Feb., 15 
Davis, Donald A., Feb., 79 
Dobson, Richard L., Aug., 791 
Dufrenoy, Jean, May, 223 


EIsENBERG, George M., May, 235 
Engel, Milton B., Nov., 967 


Faust, Ernest Carroll, Feb., 169 
Felix, Natalia S., May, 317 
Ferguson, Edward H., Aug., 555 
Fink, Frederic C., May, 345 
Flippin, Harrison F., May, 235 


Go.tpman, Leon, Aug., 625 


Harris, Harold L., Nov., 1029 
Hewitt, William L., May, 353 


Jacosson, Coleman, Aug., 597 
Jawetz, Ernest, May, 329 

Juhl, John H., Feb., 27 

Jung, Rodney C., Feb., 169 


1073 


Kacan, B. M., May, 221, 439 
Kamens, Edward A., Feb., 15 
Karelitz, Samuel, Feb., 137; May, 279 
Karzon, David T., May, 447 
Kierland, Robert R., Aug., 649 
King, Harry, May, 279 

Kobes, Herbert R., Noy., 995 
Koch, R., May, 377 

Koepp-Baker, Herbert, Nov., 995 
Kohlenbrener, Robert M., May, 407 
Koop, C. Everett, Feb., 207 
Kunstadter, Ralph H., May, 407 


Lipton, Barbara, Feb., $3 

Lis, Edward F., Nov., 995 
Livingood, Clarence S., Aug., 741 
Lobitz, Walter C., Jr., Aug., 791 
Losch, Paul K., Nov., 943 
Lyons, Albert S., Feb., 153 


McCarthy, John T., Aug., 499 
McCleary, Jack E., Aug., 649 
McDonald, Ralph E., Nov., 855 
Massler, Maury, Nov., 953 
Mentzer, Claude G., Feb., 113 
Moss, David W., Feb., 15 


Netson, Carl T., Aug., 499 
Neter, Erwin, May, 447 
Newcomer, Victor D., Aug., 701 


OBERMAYER, Maximilian E., Aug., 639 


PaRMELEE, Arthur H., Sr., Nov., 847 
Paul, Lester W., Feb., 27 

Pickett, Lawrence K., Nov., 905 
Potts, Willis J., Feb., 67 

Pratt, Robertson, May, 223 

Prugh, Dane G., Nov., 1049 
Pruzansky, Samuel, Noy., 995, 1029 





1074 INDEX OF AUTHORS (VOL. 3, 1956) 


Razinowitcu, Bernard Z., Nov., 979 Sternberg, Thomas H., Aug., 701 


Richmond, Julius B., Nov., 845 Strode, J. W., May, 345 
Robinson, Hamilton B. G., Nov., 885 Sulzberger, Marion B., Aug., 719 
Ross, Sydney, May, 259 Swift, Sheldon, Aug., 759 


Rothman, Stephen, Aug., 555 
Traus, Eugene F., Aug., 665 


Scuuster, Augusto, May, 295 Turell, Robert, Feb., 1, 15 
Scott, T. F. McNair, Aug., 771 

Shafiroff, B. G. P., Feb., 3 Ursacu, Frederick, Aug., 597 
Shapiro, Edward M., Aug., 741 

Shoemaker, Emitt H., May, 305 Van Riper, Hart E., May, 457 
Shwachman, Harry, May, 295 

Sisson, Warren R., Nov., 943 WeEnuRLE, Paul F., Nov., 871 
Slaughter, Wayne B., Nov., 1029 Witten, Victor H., Aug., 719 
Smith, Margaret H. D., May, 427 

Snyder, M. H., Feb., 93 Yow, Ellard M., May, 305 
Snyder, W. H., Jr., Feb., 93 

Stark, David B.. Nov., 905 ZEILENGA, Robert H., Aug., 701 


Index to pages of Volumes 1, 2 and 3, by quarterly issues: 


Volume 1 (1954) Volume 2 (1955) Volume 3 (1956) 
Pages No. Month Pages No. Month Pages No. Month 
1-279 1 February 1-332 1 February 1-220 1 February 
281-512. 2 May 333-650 2 May 221-495 2 May 
513-755 3 August 651-925 3 August 497-844 3 August 








757-1066 4 November 927-1194 4 November 845-1137 4 November 











INDEX TO VOLUMES I, 2 AND 3 
(1954, 1955 and 1956) 


Page numbers of symposium and clinic titles 
are given in boldface type. 


SYMPOSIUM TITLES 





February 


May 


August 
November 


February 
May 


August 
November 


February 
May 


August 
November 


1954 


CARDIOVASCULAR DISEASES 
1. CLINICAL ADVANCES 

2. POLIOMYELITIS, 1954 

CARE OF THE PREMATURE INFANT 
1. ACCIDENTS AND EMERGENCIES 


2. PEDIATRIC ALLERGY 


1. UNUSUAL INFECTIONS OF CHILDHOOD 
2. LABORATORY TESTS AND SPECIAL PROCEDURES 
1. DIAGNOSIS BY PRESENTING SYMPTOMS 
2. POLIOMYELITIS, 1955 

PEDIATRIC UROLOGY 

PEDIATRIC ORTHOPEDICS 


1956 


PEDIATRIC PROCTOLOGY 
1. ANTIMICROBIAL THERAPY 
2. POLIOMYELITIS, 1956 
PEDIATRIC DERMATOLOGY 


THE CHILD’S MOUTH 





ABDOMEN, distress, as symptom of polyp, Abdomen, pain in, as indication for uro- 


1956: Feb., 97 


logic examination, 1955: Aug., 661 


in erythema multiforme, 1956: Aug., in gastrointestinal allergy, 1954: 
75 Nov., 998 

in newborn infant, 1955: May, 345 vague, chronic, 1955: May, 465-81 

massage, for constipation, 1955: May, roentgen examination, in obstruction 
536 of colon, 1956: Feb., 81 
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Abdomen, tumors, as indication for uro- 
logic examination, 1955: Aug., 661 
Abnormalities and deformities. See also 

under names of specific organs 
and regions. 
congenital, as cause of retarded 
growth, 1954: May, 439 
effect on premature mortality, 
1954: Aug., 576 
weight gain failure due to, 1955: 


INDEX TO VOLUMES 1, 


May, 569 
electroencephalogram in, 1955: 
Feb., 2 
fatal, effect on prematurity, 1954: 
Aug. 518 


Abruptio Tao 1954: Aug., 555 
Abscess. See also under names of organs 
and regions. 
apical, vs. salivary gland infection, 
1956: Nov., 942 
pericolonic, as indication for operation 
in ulcerative colitis, 1956: Feb., 161 


Accinene*)y check list against, 1954: 
ay 
emergencies and, symposium on, 1954: 
Nov., 757-918 
motor "vehicle, deaths from, 1954: 
Nov., 760 
a relationship, 1954: May, 
42 
prevention, 1954: May, 421-32; Nov., 
759-69 
protection versus education, 1954: 
May, 427 


repeaters, 1954: May, 428 
risks and precautions at various age 
levels, 1954: May, 426 
types, 1954: May, 422 
Accident-proneness, 1954: May, 430 
in toddlers, 1954: Nov., 767 
Acetabular index in congenital dysplasia 
of hip, 1955: Nov., 1091 
Acetylcholine. See under Blood. 
Acetylsalicylic acid, for headache, 1955: 
May, 601 
in leptospirosis, 1955: Feb., 97 
in rheumatic fever, 1954: Feb., 269 
Achalasia, of ureterovesical junction, 
1955: Aug., 804 
vomiting due to, 1955: May, 490 
Achievement, emotional need of children 
for, 1954: May, 458 
Achiness in allergic tension-fatigue syn- 
drome, 1954: Nov., 1031 
Achromia, congenital. See Albinism. 
Achromycin. See Tetracycline(s). 
Acid. See under name of particular acid, 
as Acetylsalicylic acid. 
OE ee Ne es 
on background, 1954: Nov., 


wine 1956: Feb., 57 
diabetic. See Diabetes mellitus, acido- 
sis in. 


disturbances of, 


2 AND 3 


(1954, 1955 AND 1956) 


Acidosis, metabolic, 1954: Nov., 894 
respiratory, 1954: Nov., 894 
severe, and circulatory collapse, with 
rapid response to therapy, 1954: 
May, 344 
Acne vais, 1956: Aug., 719-34 
and seborrhea capitis, 1956: Aug., 
719-40 


Acrodermatitis enteropathica, 1956: Aug., 


578 

ACTH. See under Adrenocorticotropic 
hormone. 

Actinomycosis, 1956: May, 416 

Activities, oral, psychological and psycho- 
physiological aspects, 1956: Nov., 
1049-72 

Adamantinoblastoma. See Ameloblas- 
toma under Tumors. 

Adamantinoma. See 
under Tumors. 

i. Stokes attack. See under Heart, 


lock. 
Adds count, 1955: Feb., 198 
maximal values, 1955: Aug., 673 
Addison’s disease, syncope due to, 1955: 
May, 612 
Adenitis. See Lymphadenitis. 
Adenoidal - pharyngeal - conjunctival vi- 
ruses, infections due to, diagnosis, 
1956: May, 355 
Adenoids in cleft palate, 1956: Nov., 
1019 
Adenoma. See under Tumors. 
Adenomatosis. See Colon, polyposis. 
Adolescence, nutritional problems, 1954: 
May, 478 
obesity in, 1954: May, 479 
problems, associated with early and 
late maturing, 1954: May, 476 
requiring medical attention, 1954: 


May, 476 
Adolescent, The, 1954: May, 467-81 
menstrual problems, 1955: May, 539- 
55 See also under Menstrual 
problems. 
Adrenal cortical steroids in atopic der- 
matitis, 1956: Aug., 621 
Adrenal preparations, epinephrine, in 
asthma, 1954: Nov., 817, 898, 979 
Adrenals, ‘adrenocortical hyperplasia, con- 
genital amenorrhea due to, 1955: 
May, 544 
adrenocortical insufficiency, vomiting 
due to, 1955: May, 494 
aplasia, in newborn, 1954: May, 331 
cortex, test of function, 1955: Feb., 218 
tumors of, androgen-producing, 
amenorrhea due to, 1955: May, 
544 
breast enlargement due to, 1955: 
May, 585 
feminizing, breast enlargement 
due to, 1955: May, 591 
disorders, 1955: Aug., 879-91 s 
amenorrhea due to, 1955: May, 543 


Ameloblastoma 
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Aaa hemorrhage, in newborn, 1954: 
May, 
hyperplasia, 
1955: Aug., 885 
in chiles, 1955: Aug., 880- 


in male children, 1955: Aug., 885-7 
in newbom, 1954: May, 331 
signs, orthopedic, 1955: Nov., 946 
hypofunction, persistent, in newborn, 
1954: May, 331 
a in newborn, 1954: May, 


1954: May, 


adrenal tumors causing, 


hypoplasia, in newborn, 
331 


insufficiency, acute, and meningococ- 
cemia, 1955: May, 385 
in premature infant, 1954: 
646, 67 
— tests of function, 1955: Feb., 


Aug., 


physiology, neonatal, 1954: May, 321- 
ey correlations, 1954: May, 
29 
tumors, causing adrenogenital syn- 
drome, 1955: Aug., 885 
Adrenocortical preparations, corticoids, 
excretion, as test of adrenal corti- 
cal function, 1955: Feb., 220 
corticosteroids, physiology, in new- 
born, 1954: May, 322 
cortisone, in adrenal hyperplasia, 
1955: Aug., 884 
in asthma, 1954: Nov., 820, 981 
in atopic dermatitis, 1954: Nov., 
969-74; 1956: Aug., 621 
in congestive failure, 1954: Nov., 


in infectious diseases, 1954: May, 


419 

in nephrosis, 1955: Aug., 903 

in | aaa fever, 1954: Feb., 
69 


in status asthmaticus, 1954: Nov., 
984 


in tuberculous meningitis, 1956: 
May, 435 
hydrocortisone, in asthma, 1954: 
Nov., 820 
in atopic dermatitis, 1956: Aug., 
621 
in contact dermatitis, 1956: Aug., 
61, 765 
in eczematous dermatitis, 1956: 
Aug., 756 
in erythema multiforme, 1956: 
Aug., 778 
in lichen simplex chronicus, 1956: 


Aug., 751 
in otitis externa, 1956: Aug., 517 
in seborrheic dermatitis, 1956: 
Aug., 748, 749 
in Waterhouse-Friderichsen syn- 


drome, 1956: May, 392, 393 
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Adrenocortical preparations in fulminat- 
ing meningococcemia, 1956: May, 275 
Adrenocorticotropic hormone, ACTH, 
in asthma, 1954: Nov., 820, 
981 
in atopic dermatitis, 1954: Nov., 
969-74 


in congestive failure, 1954: Nov., 
869 

in infectious diseases, 1954: May, 
419 

in rheumatic fever, 1954: Feb., 


in status asthmaticus, 1954: Nov., 
984 
corticotropin, 


1955: 
Aug., 903 
Adrenogenital syndrome. See Adrenals, 
hyperplasia. 
Aerosol solutions, 1954: Aug., 633 
Aerosol therapy, background and _tech- 
niques, 1954: Aug., 626 
Aerosporin. See Polymyxin. 
Affection, emotional need of children 
for, 1954: May, 457 
Agammaglobulinemia, 1955: Feb., 273 
treatment with immune substances, 
1954: May, 418 
Age, at time of infection, as prognostic 
factor in tuberculosis, 1956: May, 
427 
erythema multiforme and, 1956: Aug., 


in nephrosis, 


factors, in respiratory tract diseases, 
1956: May, 359 

in etiology a vomiting, 1955: May, 484 

of infection when first diagnosed, as 
prognostic factor in tuberculosis, 
1956: May, 428 

weight gain failure due to, 1955: May, 
570 


/ 
Aggression, feeding disturbances due to, 
1956: Nov., 1063 
Aglossia, 1956: Nov., 923 
Agranulocytosis. See Granulocytopenia. 
Air and food passages, foreign bodies in, 
1954: Nov., 827-43 
Airway. See Respiratory system. 
Albamycin. See Streptonivicin. 
Albinism, 1956: Aug., 693 
localized, 1956: Aug., 686 
Albinismus. See Albinism. 
Albright’s syndrome. See 
fibrous dysplasia. 
Albumin milk, 1955: May, 362 
Albuminuria, 1955: Aug., 671 
Alficetyn. See Chloramphenicol. 
Alimentary tract. See Digestive system. 
Alkali, caustic, poisoning by, 1954: Nov., 


773 
Alkalosis, 1956: Feb., 57 
metabolic, 1954: Nov., 895 
respiratory, 1954: Nov., 894 
Allergens, elimination, in atopic derma- 
titis, 1956: Aug., 613, 614 


Polyostotic 
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a aseptic meningitis, 1955: Feb., 
Allergic reactions to antibiotics, 1956: 
May, 439 
Allergy, contact factors, 1954: Nov., 960 
diseases associated with development 
of, 1956: Aug., 782 
food, 1954: Nov., 960 
gastrointestinal, diagnosis, 1954: Nov., 


laboratory investigations, 1954: 
Nov., 1004 

manifestations, 1954: Nov., 995- 
1005 

mechanism, 1954: Nov., 996 


protective, 1954: Nov., 997 
nutrition and, 1954: Nov., 999 
roentgen findings, 1954: Nov., 1002 
symptoms, 1954: Nov., 997 
treatment, 1954: Nov., 1004 

headache due to, 1955: May, 600 
history in, 1954: Nov., 944 

inhalant factors, 1954: Nov., 960 
meningeal, 1954: Nov., 1023 
milk, CA in infants, 1954: Nov., 


diarrhea, vomiting and colic due to, 
1955: May, 503-11 
nasal, 1954: Nov., 988 
neuritic, 1954: Nov., 1023 
neurologic, 1954: Nov., 1017-27 
protein skin tests for, 1954: Nov., 946 
respiratory, 1954: Nov., 987 


vaccine treatment, dosage, 1954: 
Nov., 990 
skin tests in, value of, 1954: Nov., 


929-42. See also Skin tests. 
symposium on, 1954: Nov., 919-1046 
treatment, 1954: Nov., 947 

aim of, 1954: Nov., 927 

general, 1954: Nov., 943-8 
wr -) gain failure due to, 1955: May, 


5 
Almay Tar Bath in atopic dermatitis, 
1956: Aug., 616, 620 
Alopecia areata, 1956: Aug., 642-8 
trichotillomania and, psychocutane- 
= factors in, 1956: Ang., 639- 


Alternating = -negative pressure, 
1954: Nov., 
Aluminum pode in candidiasis, 1956: 
Aug., 764 
in contact dermatitis, 1956: Aug., 
659, 765 


Aluminum subacetate in contact derma- 
titis, 1956: Aug., 659 

Alveolar abscess. See Periapical infection. 

— ridges in newborn, 1956: Nov., 


Amblyopia. See under Blindness. 
Amebiasis, 1956: Feb., 170-6; May, 414 

extraintestinal, 1956: Feb., 175 
Amebiasis cutis, 1956: Feb., 176 
Ameboma, 1956: Feb., 175 
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Ameloblastoma. See under Tumors. 

Amelogenesis imperfecta, 1956: Nov., 
866, 946 

Amenorrhea, 1955: May, 541 

Aminophylline, in asthma, 1954: Nov., 
in status asthmaticus, 1954: Nov., 984 

Ammonia dermatitis. See Dermatitis, 
diaper. 

Amphetamine in epilepsy, 1955: May, 608 

Amphetamine phosphate for obesity, 
1955: May, 564 

Amphetamine ee for obesity, 
May, 563, 564 

Amputation, arm gnd leg, comparison, 


1955: Nov., 1122 


1955: 


Amputation-stump problems, 1955: 
Nov., 1122 
Amputee, juvenile, 1955: Nov., 1122-8 


discussion with parents, 1955: Nov., 
26 
follow-up care, 1955: Nov., 1125 
leg, 1955: Nov., 112 
problem of, 1955: Nov., 1121 
team approach, 1955: Nov., 1126 
Analeptics, as cause of respiratory difh- 
culty in newborn, i954: om, -" 
in ulcerative colitis, 1956: Feb., 
Analgesia. See Analgesics. 
Analgesics, as cause of respiratory difl- 
culty in newborn, 1954: Nov., 853 
regional, a proctologic surgery, 1956: 
Feb., 63 
relation to blood oxygen saturation, 
1954: Aug., 588 


in premature infants, 1954: 
Aug., 589 ee 
Anaphylactic reactions to antibiotics, 


1956: May, 440 
1956: 


Anatomy, variational, of colon, 
Feb., 3 
Anemia(s), 1955: May, 428 
aplastic, 1954: May, 372; 1955: May, 
436 
neonatal, 1955: May, 432 
as cause of retarded growth, 1954: 


May, 443 

as indication for bone marrow exam 
ination, 1955: Feb., 245 

classification, 1955: May, 431 

Cooley’s. See Thalassemia. 

due to deficiency in antipernicious 
anemia factors. See Anemia(s), 
megaloblastic. 

due to excessive destruction of erythro- 
cytes, 1954: May, 381 

due to excessive loss of erythrocytes, 
1954: May, 380 

due to inadequate erythrocyte or 
— production, 1954: May, 


hemolytic, 1955: May, 437 
acute, 1955: May, 437 
congenital, as indication for bone 
—— examination, 1955: Feb., 
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Anemia(s), hemolytic, due to congenital 
abnormalities in —— of 
hemoglobin or erythrocytes, 1954: 
May, 383 

familial, congenital, 1955: May, 432 

hereditary, constitutional, 1955: 
May, 

in premature infant, 1954: Aug., 600 

jaundice due to, 1955: May, 462 

neonatal, 1955: May, 432 

nonspherocytic, congenital, 1955: 
May, 

treatment, 1955: May, 439 

hypochromic, in differential diagnosis 
of rheumatic fever, 1954: Feb., 


hypoplastic. See Anemia(s), aplastic. 

in erythroblastotic premature infant, 
1954: Aug., 544 

in ra infants, 1954: Aug., 593- 


iron deficiency, 1954: May, 373; 1955: 


May, 433 
and diarrhea in infant, 1954: 
May, 
diagnosis, 1954: May, 375 
symptoms, 1954: May, 375 
treatment, 1954: May, 376 


effect of, 1955: May, 434 
laboratory examination, 1955: 
429 
Mediterranean. See Thalassemia. 
megaloblastic, 1954: May, 378; 1955: 
May, 435 
bone marrow examination in, value, 
1955: Feb., 254 
of infancy, 1954: May, 379 
neonatal, 1955: May, 431 
nutritional, 1955: May, 435 
as indication for bone marrow ex- 
amination, 1955: Feb., 252 


May, 


due to feeding disturbances, 1956: 
Nov., 1062 
of blood loss in premature infant, 


1954: Aug., 601 
of infancy and childhood, 1954: May, 
367-88; 1955: May, 433 
pathologic, in premature infant, 1954: 
Aug., 600 
pernicious, 1954: May, 377 
physical examination, 1955: May, 429 
physiologic, in premature infants, 
1954: Aug., 596 
prophylaxis, 1954: Aug., 598 
treatment, 1954: Aug., 598 
premature labor and, 1954: Aug., 706 
red cell, pure, 1955: May, 437 
sickle cell, as indication for bone 
marrow examination, 1955: Feb., 
253 
symptoms, 1955: May, 429 
Anesthesia, as cause of respiratory diffi- 
culty in newborn, 1954: Nov., 853 
for cardiac surgery, 1954: Feb., 147- 


7 
for endoscopy, 1956: Feb., 20 
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Anesthesia, for proctology, 1956: Feb., 
53-66 


agents, 1956: Feb., 60 
—— considerations, 1956: Feb., 


fundamentals, 1956: Feb., 53 
induction, 1956: Feb., 59 


physiologic considerations, 1956: 
Feb., 53 

postoperative management, 1956: 
Feb., 64 

preanesthetic medication, 1956: 
Feb., 58 

preoperative preparation, 1956: 
Feb., 


provision for minimal resistance to 
breathing, 1956: Feb., 56 
techniques, 1956: Feb., 60 
for surgery of patent ductus arteriosus, 
1954: Feb., 
for tracheography and bronchography, 
955: Feb., 281 
in harelip and cleft palate repair, 1956: 
Nov., 1032 
local, for mouth injuries, 1956: Nov., 
907 
relation to blood oxygen saturation, 
: Aug., 588 
in oy infants, 1954: 
Aug. 
vomiting due = 1085: May, 501 
Aneurysm, aortic sinus, pathology, 1954: 


Feb., 19 
cirsoid, 1955: May, 619 
pulmonary, arteriovenous, diagnosis, 
1954: Feb., 145 
Angiocardiography. See under Cardio- 


vascular system. 

Angioedema as symptom of milk allergy 
in infants, 1954: Nov., 957 

Angio-elephantiasis. See Angioma, caver- 
nous, under Tumors. 

Ange venous, technique, 1954: 

e 

Angioma. See under Tumors. 

Anhidrosis. See under Sweat glands, ab- 
normalities. 

= dyes, poisoning by, 1954: Nov., 
78 

Anomalies. See Abnormalities and de- 
formities and under specific organs and 
regions. 

Anorectum. See also Anus; Rectum. 
bleeding from, 1956: Feb., 16 
disease, 1956: Feb., 113-25 
excretions, 1956: Feb., 16 
pain in, 1956: Feb., 16 
protrusion through, 1956: Feb., 15 

Anorexia. See under Appetite, disorders. 

Anoscope, 1956: Feb., 19 

Anoxic spells, 1954: Nov., 865 

prognosis, 1954: Nov., 867 

Antepar. See Piperazine hexahydrate. 

Antibiotics. See also under names of 
particular drugs, as Penicillin; Strep- 
tomycin; etc. 
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Antibiotics, absorption, gastrointestinal, 
after oral administration, 1956: May, 
449 


administration, routes of, 1954: Aug., 
674; 1956: May, 450 
and chemotherapeutic agents, thera- 
peutic dosages and routes of admin- 
istration, 1956: May, 452, 453, 454 
bacterial resistance to, 1955: Feb., 313; 
1956: May, 346 
bacterial sensitivity to, determination 
of, evaluation of methods, 
1955: Feb., 309 
indications, 1955: Feb., 307 
value and clinical application, 
1955: Feb., 305-16 
interpretation and significance of 
tests in vivo, 1955: Feb., 312 
bacterial spectrums, 1955: Feb., 307 
—— susceptibility to, 1956: May, 


broad-spectrum, antagonism to penicil- 
lin, 1956: May, 269 

choice of, 1956: May, 448 

combinations, 1956: May, 450 


sdmainitration routes of, 1956: 
a 
commercially available, 1956: May, 


45 
dosages, 1954: May, 408; Aug., 674; 
1956: May, 448 
and routes of administration, 1956: 
May, 447-56 
effect on candidiasis, a Aug., 576 
failure, 1956: May, 451 
in acne vulgaris, 1956: Aug., 731 
in asthma, 1954: Nov., 981 
in atopic dermatitis, 1956: Aug., 620 
in cellulitis, 1956: May, 272 
in diarrhea, 1956: Feb., 149 
in diphtheria contacts, prophylactic, 
1956: May, 275 
in furunculosis, 1956: May, 272 
in = localized, 1956: May, 


resistant, 1956: May, 349 
in mastoiditis, 1956: May, 273 
in meningitis, 1956: May, 274 
in mouth injuries, 1956: Nov., 908 
in otitis media, 1956: May, 273 
in soft tissue abscess, 1956: May, 272 
in status asthmaticus, 1954: Nov., 984 
in ulcerative colitis, 1956: Feb., 158 
in Waterhouse-Friderichsen syndrome, 
1956: May, 27 
infections resistant to, management, 
1956: May, 348 
inhibition of bacteria, criteria, 1955: 
Feb., 311 
mechanism of action, current knowl- 
edge of, 1956: May, 223-34 
neurotoxicity, 1956: May, 441 
prophylactic use, 1956: May, 451 
reactions, accidental, ¥ May, 442 
allergic, 1956: May, 
anaphylactic, 1956: May, 440 
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reactions, miscellaneous, 


: May, 4 
systemic, 1956: May, 440 
research, 1956: May, 451 
systemic, 1956: May, 224 
ther > relation to hormonal therapy, 
May, 231 
me... 3. 1956: May, 439-45 
types, 1954: Aug., 674 
— deficiency due to, 1956: May, 
4 
Antidote, universal, for poisoning, 1954: 
Nov., 783 
ae in asthma, 1954: Nov., 
8 
Antimicrobial agents. 
biotics. 
clinically useful, in resistant infec- 
tions, 1956: May, 349 
combinations, 1956: May, 345-52 
—e applied pharmacology, 
May, 235-57 
Antimicrobial therapy, and diagnosis, in 
infections of respiratory tract, 
1956: May, 353-67 
in cardiovascular infections, 1956: 
May, 399-406 
in gastrointestinal tract infections, 
1956: May, 407-26 
in genitourinary tract 
1956: May, 369-76 
—- on, 1956: May, 221- 


Antibiotics, 


See also Anti- 


infections, 


Antipruritics in atopic dermatitis, 1954: 
Nov., 968 
Antipyrine in croup, 1954: Nov., 813 
Antispasmodics, for constipation, 1955: 
May, 537 
in ulcerative colitis, 1956: Feb., 157 
Antistreptolysin O titer in diagnosis of 
rheumatic fever, 1954: Feb., 261 
Antitoxin, diphtheria, dosage, 1954: 
Nov., 816, 817 
— S in cryptorchism, 1955: Aug., 
i> 
Anus. See also Anorectum; Rectum. 
abnormalities, types, 1956: Feb., 67 
abscess, 1956: Feb., 122-4 
atresia, in newborn, 1954: May, 318 
in — infant, 1954: Aug., 
7 
roentgen examination, 1956: Feb., 
29 
care of, in multiforme, 1956: 
Aug., 778 
Sena 1956: Feb., 119-22 
fistula, 1956: Feb., 122 
imperforate, 1956: Feb., 67 
and associated anomalies, 
Feb., 67-77 
= s without fistulas, 1954: Nov., 
l 


1956: 


in erythema multiforme, 1956: Aug., 
774 


in newborn infant, 1955: May. 346 
lesions, bleeding from, 1955: May, 522 
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1956: Feb., 


constipation due to, 1955: May, 529 
in —_ infant, 1954: Aug., 
/ 


Anus, stenosis, congenital, 


Aorta, arch, anomalies, diagnosis, 1954: 
Feb., 187 
treatment, 1954: Feb., 181-95 


double, in newborn premature, 
1954: Aug., 579 
ascending, atresia or marked hypo- 
plasia, with or without mitral atresia 
1 diagnosis, 1954: Feb., 


coarctation, and patent eo arterio- 
sus, pathology, 1954: 17 
aortography in, 1954: Feb 50 
cardiac catheterization in, 1954: 


Feb., 101 
diagnosis, 1954: Feb., 120, 174 
and management, 1954: Feb., 
173-80 
electrocardiogram in_ differential 
diagnosis, 1954: Feb., 65 
heart murmur in, 1955: May, 447 
in — infant, 1954: Aug., 
1954: Feb., 
1954: 


1954: 


eer. functional, 
1 


septum, defect of, pathology, 
eb., 17 
sinus, aneurysm of, pathology, 
Feb., 

Aortagram, technique, 1954: Feb., 75 
Aortic pulmonary artery septal defect, 
heart murmur in, 1955: May, 447 
Aortic valve, atresia, pathology, 1954: 

Feb., 
murmurs, 1954: Feb., 9 
stenosis, diagnosis, 1954: Feb., 122 
heart murmur in, 1955: May, 447 
ow. functional, 1954: Feb., 
Aorticopulmonary fistula, pathology, 
1954: Feb., 
Aortography, 1954: Feb., 88 
APC viruses. See Adenoidal-pharyngeal- 
conjunctival viruses. 
Aphthae, Bednar’s. See Ulcer, pterygoid. 
Apical abscess vs. salivary gland infec- 


tion, 1956: Nov., 942 

Appearance, poset, in poliomyelitis, 
1954: May, 486 

Appendicitis, vomiting due to, 1955: 
May, 496 


Appetite, disorders, anorexia, as symptom 
of — allergy in infants, 1954: 
Nov., 957 
in coccidioidomycosis, 1955: Feb., 
physiologic, in infancy, 
Nov., 1055 


anorexia nervosa, due to feeding dis- 


turbances, 1956: Nov., 10 


in celiac syndrome and mucoviscidosis, 


1954: May, 396 


1956: 
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Appetite, significance of food and, 1956: 
Nov., 1055 
ARD. See Respiratory tract, 
acute, undifferentiated. 
Arm, amputation, comparison with leg 
amputation, 1955: Nov., 1122 
forearm, fractures, 1955: Nov., 1097- 


1119 
epiphysial, 1955: Nov., 1113 
mechanism, 1955: Nov., 1097 
paralysis of, signs, orthopedic, 1955: 
Nov., 94 
Arrhythmias, cardiac, 1954: Feb., 215-34 
atrial fibrillation, 1954: Feb., 219 
atrial flutter, 1954: Feb., 219, 222 
complicating cardiac surgery, 1954: 
Feb., 153 
extrasystoles, 1954: Feb., 258 
in diagnosis of rheumatic fever, 
1954: Feb., 
es al 1954: Feb., 
22, 258; Nov., 
diagnosis, 1954: Nov., 862 
electrocardiogram in, 1954: 
Nov., | 
in young infants, 1954: Feb., 228 
a and findings, 1954: Nov., 


6 
prognosis, 1954: Nov., 865 
—— picture, 1954: Nov., 


repetitive, 1954: Feb., 229 
treatment, 1954: Feb., 225; 
Nov., 862 
sinus, 1954: Feb., 215, 218, 257 
Arthritis, rheumatoid, malocclusion due 
to, 1956: Nov., 972 
transitory. See Hip, synovitis, transient. 
Arthrodesis, triple, in paralytic foot de- 
formities, 1955: Nov 
Arthropods, bites, reaction to, mecha- 
nism of, 1956: Aug., 625 
eating of, 1956: Aug., 635 
identification, 1956: Aug., 626 
Ascarids, dog and cat, visceral larva 
migrans due to, 1955: Feb., 163-8 
Ascorbic acid for premature infant, 1954: 
Aug., 671 
Aseptic meningitis 
1955: Feb., 47-54 
Asphyxia, causes, 1954: Aug., 532 
in premature infant, 1954: Aug., 580 
Asphyxial states, 1954: Nov., 823 
—" of newborn, methods, 1954: 
Nov., 84 
Aspirin. See Acetylsalicylic’ acid. 
— anhidrotic, tropical, 1956: Aug., 


Asthma, 1954: Nov., 817, 989 
as symptom of milk allergy in infants, 
1954: Nov., 95 

child with, 1954: Nov., 921 
history-taking, 1954: Nov., 923 
need for psychiatrist, 1954: Nov., 
personality and, 1954: Nov., 924 
physical factors, 1954: Nov., 925 


disease, 


syndrome, acute, 


926 
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Asthma, 1954: 
oVv., 
psychologic factors, 1954: Nov., 921 
status asthmaticus, 1954: Nov., 983 
treatment, 1954: Nov., 925, 975-85 
Asthmatic attack, acute, management, 
1954, Nov., 975-85 
Astragalectomy bes paralytic foot defor- 
mities, 1955: Nov., 
Ataxia, Friedreich’s, 1954: Feb., 260 
limp due to, 1955: Nov., 1032 
Atelectasis. See Lungs, collapse. 
Athlete’s foot. See Tinea pedis. 
Atmosphere, supersaturated, influence on 
Seal telson, 1954: Aug., 635 
Atomic bomb injuries, signs, orthopedic, 
1955: Nov., 947 
Atnial fibrillation, atrial flutter. See under 
Arrhythmias, cardiac. 
Atrial septum, defect of, and deformity 
of atrioventricular valves, pa- 
thology, 1954: Feb., 28 
and intact ventricular septum, 
with pulmonary valvular steno- 
sis, pathology, 1954: Feb., 33 
and mitral stenosis, functional 
pathology, 1954: Feb., 27 
ey in, 1954: Feb., 


diagnosis, 1954: Feb., 124 
heart murmur in, 7-1 May, 446 
murmurs, 1954: Feb., 

Atrioventricular canal, conmon, persist- 

ent, pathology, 1954: 28 
Atrioventricular dissociation without 
block, 1954: Feb., 218 

Atrioventricular valves, deformity of, and 
defect of lower atrial septum, pathol- 
ogy, 1954: Feb., 28 

Atrioventricularis —, angiocardi- 

ography in, 1954: Feb., 

Atrium, left, ‘anomalous enmetinn with 
persistent left rig eg vena Cava, 
pathology, 1954: Feb., 48 

communication with coronary sinus, 
pathology, 1954: Feb., 2 

Atropine poisoning, 1954: Nov., 777 

Aureomycin. See Chlortetracycline. 

Auricle, enlargement of, fluoroscopic and 

she findings, 1954: Feb., 
] ] 


oes approach, 


Auscultation method of ne 
measurements, 1955: Feb., 

Authority, emotional need x ehildren 
for, 1954: May, 459 

Autonomic nervous system. See under 
Nervous system. 

Autonomous premature unit, 1954: Aug., 
661-78 

Avertin. See Tribromoethanol. 


Bacirracin, 1956: May, 340 
absorption, 1956: May, 341 
administration, 1956: May, 342 

routes of, 1956: May, 453, 454, 455 
antimicrobial activity, 1956: May, 340 


AND 3 (1954, 1955 AND 1956) 


Bacitracin, applied pharmacology, 1956: 
May, 340- 

clinical use, 1956: May, 342 
distribution, 1956: May, 341 
dosage, 1956: May, 342, 453, 454 
excretion, 1956: May, 341 
in amebiasis, 1956: May, 415 
in infections, 1956: May, 343 


in cred infections, 1956: May, 
4 

in shigellosis, 1956: May, 336 

polymyxin and neomycin, applied 


pharmacology, 1956: May, 329-44 
preoperative use, 1956: May, 339, 343 
toxicity, 1956: May, 341 

Back, round, dorsal wedging, in pre- 
adolescents, 1955: Nov., 951-6 


oe | in coccidioidomycosis, 1955: 
F 
Bacteria, antibiotic hiatuses, spectrum 


of, 1955: Feb., 
antibiotic-sensitive, spectrum of, 1955: 


308 
culture, in proctologic examination, 
1956: Feb., 25 
dependence on streptomycin, 1956: 
May, 289 


diarrhea due to, 1956: Feb., 143 
inhibition by antibiotics, criteria, 1955: 
Feb., 
nonsusceptible, overgrowth due to 
antibiotics, 1956: May, 442 
resistance, to antibiotics, 1955: Feb., 
13; 1956: May, 346 
to erythromycin, 1956: May, 313 
to penicillin, 1956: May, 269 
to streptomycin, 1956: May, 288 
sensitivity, to antibiotics, determina- 
tion of, evaluation of meth- 
ods, 1955: Feb., 309 
indications, 1955: Feb., 307 
value and clinical application, 
1955: Feb., 305-16 
interpretation and significance of 
tests in vivo, 1955: Feb., 312 
to drugs used in meningitis, 1956: 
May, 386 
skin infections due to, 1956: Aug., 
499-519 
susceptibility to 1956: 
May, 448 
Bacteriology in erythema multiforme, 
1956: Aug., 776 
BAL. See Dimercaprol. 
Balantidiasis, 1956: Feb., 176-7 
Banthine. See Methantheline bromide. 
Barbiturate(s), in proctologic anesthesia, 
: Feb., 6 
intoxication, 1954: Nov., 775 
Barium study of colon. See under Colon. 
Barium sulfate in colon studies, 1956: 


antibiotics, 


Feb., 
Baths, colloidal, in contact dermatitis, 
1956: Aug., 659 
in atopic dermatitis, 1956: Aug., 616 
BCG. See under Tuberculosis, vaccine. 
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Bednar’s aphthae. See Ulcer, pterygoid. 
Bedpans, care and use for poliomyelitis 
patients, 1954: May, 489 
Bee stings, 1956: Aug., 631 
sehavior, disorders of, electroencephalo- 
gram in, 1955: Feb., 302 
feeding, disturbances in, 1956: Nov., 
1060 


problems, conferences, 1954: May, 
450, 451, 455 
evaluation, basic information, 1954: 
May, "457 


scope of, 1954: May, 456 
examination of child, 1954: May, 454 
headache due to, 1955: May, 599 
initial contact with, 1954: May, 449 
we approach to, 1954: May, 


summing up, 1954: May, 456 
tests and laboratory procedures, 
1954: May, 454 
treatment, general approach, 1954: 
May, 456 
Behcet’s syndrome, 1956: Aug., 781 
Belladonna, in enuresis, 1955: Aug., 823, 
24 


poisoning, 1954: Nov., 777 
Benadryl. See Diphenylhydramine. 
Benzalkonium, in atopic dermatitis, 

1956: Aug., 615, 616 

in bite wounds, 1955: Feb., 61 

in oral thrush, 1956: Nov., 878 
Benzedrine. See Amphetamine. 

Benzene hexachloride. See ee. 
Benzine poisoning, 1954: Nov., 774 
Beriberi, edema due to, 1955: May, 396 
Bicillin. See Benzathine penicillin G 
under Penicillin, preparations. 
Bile, concentration, as test of pancreatic 
function, 1955: Feb., 206 
inspissated, due to erythroblastosis 
fetalis, 1955: May, 458 
Bile ducts, atresia, jaundice due to, 

1955: May, 457 
Biliary tract, anomalies, in premature in- 

fant, 1954: Aug., 579 
Bilirubin. See under Blood and Urine. 
Biopsy, in bone and joint tuberculosis, 

1955: Nov., 113 

in skin lesions, 1956: Aug., 823 

proctologic, 1956: Feb., 23 
Birth injures, oral, in newborn, 

Nov., 853 
Birth weight, 1954: Aug., 699 

average, of babies born to standard 
and underweight mothers, 1954: 
Aug., 693 

relation to dietary 
1954: Aug., 703 

relative to body build in relation to 
7 supplement, 1954: Aug., 


1956: 


supplement, 


Births, live, and neonatal mortality, 1954: 
Aug., 517 

Bismuth glycolylarsanilate in amebiasis, 
1956: Feb., 174 


AND 3 (1954, 1955 AND 1956) 


1083 


Bite reaction, mechanism of, 1956: Aug., 


625 

Bladder, anomalies, 1955: Aug., 705 
calculi, 1955: Aug., 86l 
diverticulum, 1955: Aug., 705-6 
exstrophy, 1955: Aug., 706-8 
infections, acute, 1955: Aug., 775 


inflammation, hemorrhagic cystitis, 
1955: Aug., 775 

lesions, in kidney tuberculosis, 1955: 
Aug. 797 

neuromuscular vesical dysfunction, 
1955: Aug., 763-5 


regurgitation from, 1955: Aug., 805 
tumors, 1955: Aug., 847-50 
vesical neck, congenital obstruction, 
vs. vesical dysfunction of myelo- 
dysplasia, 1955: Aug., 809 
contracture of, 1955: Aug., 793-5 
Blastomycosis, European. See Crypto- 
coccosis. 
North American, 1956: Aug., 580-1 
Bleeding. See Hemorrhage. 
Blindness, amblyopia ex anopsia, 1955: 
May, 625-7 
Blister, fever. See Herpes simplex. 
Bloch-Sulzberger syndrome. See Incon- 
tinentia pigmenti. 
Blood, acetylcholine bromide in parox- 
ysmal tachycardia, 1954: Feb., 225 
bilirubin, serum levels, average, 1955: 
May, 451 
test of liver 1955: 
Feb., 
cell counts, in "plague, 1955: Feb.. 2 
in ace parotitis, 1956: iNov., 


function, 


cholesterol, serum level, as test of 
thyroid function, 1955: Feb., 217 
circulation, collapse of, and severe 
acidosis, with rapid response to 
therapy, 1954: May, 344 
venous, pulmonary, impaired, pa- 
thology, 1954: Feb., 22 
dyscrasias, due to antibiotics, 1956: 


May, 441 
examination, 1955: May, 


429 
in brucellosis, 1955: Feb., 81 
in convulsions, 1954: Nov., 804 
in plague, 1955: Feb., 
in toxoplasmosis, 1955: Feb., 172 
fibrinogen, 1955: Feb., 272 


in anemias, 


flow. See Blood, circulation. 
groups, ABO, incompatibility _ of, 
erythroblastosis due to, pS 
May, 545 
incompatibilities, erythroblastosis 


due to, 1955: May, 455 
Rh factor, incompatibility of, ery- 
throblastosis due to, 1955: 
May, 452 
type, in hemolytic disease of 
newborn, 1954: May, 289, 


290 
in newborn infant, 1955: May, 348 
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Blood, in stools, 1955: May, 513-25. See 
also Feces, blood in. 
oxygen saturation, anesthesia or anal- 
gesia in relation to, 1954: Aug., 
588 
oxygen studies in premature, 1954: 
Aug., 587-91 
phosphate, serum level, as test of pitu- 
itary function, 1955: Feb., 215 
plasma, in diarrhea in infancy, 1954: 
May; 340 
in erythema multiforme, 1956: Aug., 
777 


pressure, high, as indication for Pong 
logic examination, 1955: Aug., 
665 
pulmonary, secondary to increased 
pulmonary _ diagnosis, 
1954: Feb., 
with patent A dl ie 
pathology, 1954: Feb., 
measurements, 1955: Feb., 59-63 
interpretations, 1955: Feb., 262 
normal values, 1955: Feb.,. 261 
proteins, changes in disease, 1955: 


eb., 268 
fractions, 1955: Feb., 272 
gamma globulin, 1955: Feb., 273 
in eczema vaccinatum, 1955: 
Feb., 29 
in infectious hepatitis, reac- 
tions to, 1954: May, 358 
in mumps orchitis, 1956: Nov., 
937 
in poliomyelitis, 1954: May, 
501 
in prevention of mumps, 1956: 
Nov., 93 
in progressive vaccinia, 1955: 


Feb., 31 
in smallpox, 1955: Feb., 26 
measurements, in diagnosis of dis- 
ease, 1955: Feb., 265-77 
serum, in erythema multiforme, 
1956: Aug., 775 
reactions, to chloramphenicol, 1956: 
May, 322 
sedimentation rate, 
rheumatic fever, 
260 


in diagnosis of 
1954: Feb., 
in erythema multiforme, 1956: 
Aug., 775 
in proctologic examination, 1956: 
Feb., 2 
serum, agglutination test for tularemia, 
1955: Feb., 14 


convalescent, in mumps orchitis, 


1956: Nov., 937 
in prevention of mumps, 1956: 
Nov., 
specimens for smallpox diagnosis, 


1955: Feb., 24 
sugar, hypoglycemia, syncope due to, 
1955: May, 611 
swallowed, _ rectal 
1956: Feb., 209 


bleeding due to, 
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Blood, tests, in coccidioidomycosis, 1955: 


eb., 
in histoplasmosis, 1955: Feb., 142 
in proctologic examination, 1956: 


Feb., 2 
in toxoplasmosis, 1955: Feb., 173 
transfusion, exchange, equipment for, 
1954: May, 296 
in erythroblastosis fetalis, 1954: 
May, 295 
in premature infant, 1954: 


Aug., 543 
indications, 1954: May, 294 
a personnel, 1954: May, 


postexchange care, 1954: May, 
299 


technique, 1954: May, 297 

history, in hemolytic disease of new- 
born, 1954: May, 289 

in cleft lip and palate repair, 1956: 
Nov., 1030 

in diarthea, 1956: Feb., 147 


in premature infants, 1954: Aug., 
583, 646, 675 

whole, in diarrhea in infancy, 1954: 
May, 340 


type, in hemolytic disease of newborn, 
1954: May, 289 

venous return from rectum, 1956: Feb., 
8 


abnormal phenomena in 
1956: Aug., 


Blood vessels, 
atopic dermatitis, 
602 


great, Pg og of, heart mur- 
mur in, 1955: May, 447 
transposition, angiocardiography in, 
1954: Feb., 81 
complete, diagnosis, 1954: Feb., 


141 
pathology, 1954: Feb., 42 
— treatment, 1954: Feb., 
10 


vascular ring, in newborn, 1954: 
May, 307 
Blount’s disease, 1955: Nov., 1063 


Body, fluids. See under Fluid(s). 
height, in growth and development, 
1955: Nov., 936 
proportions, of newborn infant, 1955: 
May, 338 
weight, <r. in, failure of, 1955: May, 
7 


in children, 1955: May, 570 
in infancy, 1955: May, 568 
in pregnancy. See under Preg- 
nancy. 
in celiac syndrome and mucovisci- 
dosis, 1954: May, 396 
in growth and development, 1955: 
Nov., 9 
Bohn’s pearls, in newborn, 1956: Nov., 
848 


Boil. See Furuncle. 
Bone blocks in paralytic foot deformities, 
1955: Nov., 999 








+ t~ 
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Bone(s), diseases, fibrous dysplasia, bow- 
egs and knock knees due to, 
1955: Nov., 1066 
of jaw, 1956: Nov., 895 
=e, pa, 1955: Feb., 243- 


in anemias, 1955: May, 430 
in relation to Sane, value of, 
1955: Feb., 254 
indications for, 1955: Feb., 245 
metastasis as indication for, 1955: 
Feb., 
supportive, indications for, 1955: 
Feb., 251 
hypofunction, in premature infant, 
1954: Aug., 603 
maturation of, as test of thyroid func- 
tion, 1955: Feb., 218 
size in — ~ dietary supplement, 
1954: Aug., 
tuberculosis, 1955, Aug., 797; Nov., 
1129-36; 1956: May, 436 
Boric acid, in acne vulgaris, 1956: Aug., 


/ 4 
poisoning by, 1954: Nov., 783 
Bowel. See Intestine(s). 
Bowlegs, 1955: Nov., 1046-8 
and knock knees in childhood, 1955: 
Nov., al b 
classification, 1955: Nov., 1054 
Brace. See under Orthopedics, apparatus. 
Bradycardia. See under Heart, rate. 
Brain, concussion, treatment, 1954: Nov., 
/ 
congestion, treatment, 1954: Nov., 
790 
contusion, treatment, 1954: Nov., 791 
edema, signs, orthopedic, 1955: Nov., 


94! 
treatment, 1954: Nov., 794 
electroencephalogram, abnormal, 1955: 
Feb., 2 
changes with age, 1955: Feb., 292 
in convulsions, 1954: Nov., 805 
in syncope, 1955: May, 612 
noms. 3 in first two decades, 1955: 
eb. 2 
electroencephalography, 1955: Feb., 
291-303 
hemorrhage, signs, orthopedic, 1955: 
Nov., 9 
injury, paralysis due to, in newborn, 
1956: Nov., 853 
tumors, electroencephalogram in, 1955: 
Feb., 294 
Breast, development in adolescence, 
1954: May, 475 
enlargement, 1955: May, 575-93. See 
also Breast, hypertrophy. 
hypertrophy, 1955: May, 592 
associated with endocrine changes, 
1955: May, 580 
in male, 1955: May, 588 
physiologic, in adolescent, 1955: 
fay, 579 


in newborn, 1955: May, 576 


Breath-holding spells, electroencephalo- 
gram in, 1955: Feb., 303 

Breathing, difficult, 1955: May, 377 
in cleft palate, 1956: Nov., 1004 

Bromsulfalein excretion test of liver func- 
tion, 1955: Feb., 182 

Bronchi, obstruction of, 1954: Nov., 817 

Bronchiectasis, pulmonary resection for, 
1954: Aug., 711 

Bronchiolitis, 1955: May, 378. See also 
Bronchitis. 

Bronchitis, acute, 1954: Nov., 816 
capillary, 1954: Nov., 816 
terminal, acute, 1954: Nov., 816 

wn in asthma, 1954: Nov., 
9 


Bronchogram, 1955: Feb., 284 
ee: and tracheography, 1955: 
279-89. See also under Tra- 
pon ty 
procedure, 1955: Feb., 285 
Bronchoscopy in status asthn_aticus, 
1954: Nov., 984 
Brucellosis, 1955: Feb., 73-85 
Bruxism, 1956: Nov., 1067 
Bubo puncture in plague, 1955: Feb., 8 
Bunion, dorsal, 1955: Nov., 996 
Burns, of mouth and oropharynx, 1956: 
Nov., 913-15. See also under 
Mouth. 
prevention, in toddlers, 1954: Nov., 
76 


/ 
thermal, estimation of severity, 1954: 
Nov., 901 
management of acute phase, 1954: 
Nov., 901-6 
Burow’s solution, in acne vulgaris, 1956: 
Aug., 728 
in atopic dermatitis, 1956: Aug., 
5, 6 


615, 

in bacterial infections of skin, 1956: 
Aug., 514 

in ae dermatitis, 1956: Aug., 

> 

in eczematous dermatitis, 1956: 
Aug., 756 

in exudative eczema, 1954: Nov., 
965 


in seborrheic dermatitis, 1956: Aug., 


C virus. See Coxsackie virus. 
Cafergot for headache, 1955: May, 602 
Caffeine for headache, 1955: May, 602 
Caffergone in migraine, 1954: Nov., 1019 
Calamine lotion in atopic dermatitis, 
1956: Aug., 615, 617 
Calcaneus deformity, 1955: Nov., 992 
a and dental caries, 1956: Nov., 
Calculi, bladder, 1955: Aug., 861 
immobility and, 1955: Aug. ., 862 
renal, 1955: Aug., 858 
salivary gland, 1956: Nvv., 941 
ureteral, 1955: Aug., 860 
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Calculous disease, 1955: Aug., 857-69 
types of stone, 1955: Aug., 855 

Calesien, dental, 1956: Nov., 947 

California disease. See Coccidioidomyco- 


sis. 
Callus, sucking, in newborn, 1955: May, 
342; 1956: Nov., 847 
aes in fluid = electrolyte therapy, 
4: Nov., 
numeanae in — infant feed- 
ing, 1955: May, 
Camphor poisoning, 1984: Nov., 778 
— oil, poisoning, 1954: Nov., 


Cancer of mouth, 1956: Nov., 891 
Candida infections, 1955: Feb., 151-61 
disseminated. 1955: Feb., 158 

systemic, 1955: Feb., 157 
Candidiasis, 1955: Feb., 152; 1956; May, 
417; Aug., 573-8 
cutaneous, 1956: Aug., 574 
intertriginous, 1956: Aug., 574 
“| plate involvement, 1956: Aug., 


oral, 1956: Aug., 573; Nov., 877-8 
in newborn, 1956: Nov., 851 
systemic, 1956: Aug., 574 
treatment, 1956: Aug., 763 
vs. atopic dermatitis, 1956: Aug., 609 
vs. diaper dermatitis, 1956: Aug., 762 
Canicola fever. See Leptospirosis. 
Caput succedaneum, 1955: May, 340 
ee “_ +> modifi- 
ers, 1955: May, 
classification as to OF sical state 
and origin, 1955: May, 366 
digestion, theoretical concept, 1955: 
May, 367 
requirements in artificial 
ing, 1955: May, 355 
Carbomycin, 1956: May, 313 


infant feed- 


administration, routes of, 1956: May, 
453, 455 
dosage, 1956: May, 453 
Carbon dioxide, elimination, during 


anesthesia, 1956: Feb., 56 
-<; in acne vulgaris, 1956: Aug., 


9 
Carbuncle, classification, 1956: Aug., 509 
Carbuncle, renal. See Kidneys, abscess. 
treatment, 1956: Aug., 516 
Carcinoma. See Cancer, and also under 
specific organs and regions. 
Cardiac emergencies, 1954: Nov., 859-71 
Cardio-esophageal relaxation. See Esoph- 
agus, chalasia. 
Cardio-esophageal spasm. See Achalasia. 


Cardiorespiratory system in erythema 
multiforme, 1956: Aug., 775 
a system, - rd 
1954: Feb., 
me ..%.. pb > sur- 
gical treatment, 1954: 
Feb., 197-213 


with decreased pulmonary 
blood flow, 1954: Feb., 200 
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Cardiovascular system, anomalies, con- 
genital, effect. on premature 
mortality, 1954: Aug., 579 
with normal or increased pul. 
monary blood flow, 1954: 
Feb., 210 
diseases, symposium on, 1954: Feb., 
1-274 
infections, antimicrobial therapy, 
1956: May, 399-406 
Caries, dental. See Teeth, caries. 
Carotid sinus syncope, 1955: May, 608 
Cataract as complication of atopic der- 
matitis, 1956: Aug., 613 
— for constipation, 1955: May, 


Catheterization. See under Heart. 
Cathocin. See Cathomycin. 
Cathomycin, 1956: May, 313 
in pulmonary infections, 1956: May, 364 
Cat scratch disease, 1955: Feb., 33-40; 
1956: Aug., 550-1 
salivary gland swelling due to, 
1956: Nov., 941 


Cavitation in coccidioidomycosis, 1955: 
Feb., 114 

Cavus. See Talipes cavus. 

Cecil operation for hypospadias, 1955: 


Aug., 717 
Chen. 1956: Feb., 3 
lymphatic drainage, 1956: Feb., 7 
Ceepryn, as mouth wash in erythema 
multiforme, 1956: Aug., 778 
in herpes simplex, 1956: Aug., 536 
Celiac crises, 1954: May, 397 
Celiac disease, 1954: May, 389 
allergic, 1954: Nov., 1007-16 
or eee 1954: May, 389- 


idiopathic, vs. allergic celiac syn- 
drome, 1954: Nov., 1013 
newer concepts, 1954: Nov., 1007 
Cellulitis vs. mumps, 1956: Nov., 936 
Cephalhematoma. See Cranium, hema- 
toma. 
Cephalin-cholesterol flocculation test of 
liver function, 1955: Feb., 
Cerebral edema, recognition and man- 
agement, 1956: “Mav, 393 


signs, orthopedic, 1955: Nov., 948 
treatment, 1954: Nov., 794 
Cerebral palsy. See under Palsy. 
1955: 


Cerebrospinal fluid, appearance, 
Feb., 230 
bacteriology, 1955: Feb., 231 
cell count, 1955: Feb., 230 
changes, in central “yy system 
disease, 1956: May, 


chloride content, 1955: Feb. 231 
examination, 1955: Feb., 227-37 
in convulsions, 1954: Nov., 805 
in disease, 1955: Feb., 232 
in newborn, 1955: Feb., 231 
in toxoplasmosis, 1955: Feb., 172 
1955: Feb., 


methods of obtaining, 
229 
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a fluid, pressure, 1955: Feb., 
230 


protein content, 1955: Feb., 230 
sugar content, 1955: Feb., 230 
values, 1955: Feb., 234, 235 

Cerebrum. See Brain. 

Cesarean section, incision into placental 
or umbilical blood vessels at, 1954: 
Aug., 559 

Chalasia, of esophagus, in 

1954: May, 307 
vomiting due to, 1955: May, 490 

Chancre, sporotrichotic, 1956: Aug., 579 

Charcot-Marie-Tooth disease, limp due 
to, 1955: Nov., 1031 

Cheek, injuries, 1956: Nov., 911 

Chemosurgery for warts, 1956: Aug., 525 

Chemotherapy, agents, dosage ranges, 

1954: May, 408 
in asthma, 1954: Nov., 981 
in status asthmaticus, 1954: Nov., 984 
in ulcerative colitis, 1956: Feb., 158 

Cherubism. See under Jaws, deformities. 

Chest. See Thorax. 

Chickenpox, 1956: Aug., 538-41 
oral manifestations, 1956: Nov., 880 

Chigger mite bites, 1956: Aug., 628 

Chloral hydrate, in atopic dermatitis, 

1954: Nov., 968 
in  ileaaaas seizures, 1954: Nov., 


newborn, 


Chloramphenicol, absorption, 1956: May, 
administration, 1956: 
May, 320 

intravenous, 1956: May, 321 

oral, 1956: May, 319 

rectal, 1956: May, 320 

routes of, 1956: May, 319, 453, 455 

topical, 1956: May, 321 
antimicrobial activity, 1956: May, 324 
applied pharmacology, 1956: May, 

317-27 


intramuscular, 


blood dyscrasias due to, 1956: May, 
441 


chemical properties, 1956: May, 317 

distribution, 1956: May, 318 

dosage, 1956: May, 319, 453 

excretion, 1956: May, 318 

in gastrointestinal tract 
1956: May, 413 

in meningitis, 1954: May, 413; 1956: 
May, 386 

in ornithosis, 1956: May, 361, 362 

in pulmonary infections, 1956: May, 
364 

in rickettsial diseases, 1956: May, 361 

in urinary infections, 1955: Aug., 787 

in urogenital tract infections, 1956: 
May, 373 

indications, 1956: May, 324 

mechanism of action, 1956: May, 227 

physical properties, 1956: May, 317 


infections, 


reactions, untoward, 1956: May, 322 
Chloride in cerebrospinal fluid, 1955: 
Feb., 231 
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Chloromycetin. See Chloramphenicol. 
Chlorophenothane poisoning, 1954: 
Nov., 780 


Chloroquine in amebiasis, 1956: Feb., 174 
Chlortetracycline, absorption, 1956: May, 
297, 298, 299 
administration, 1956: May, 299 
routes of, 1956: May, 452, 455 
— differentiation, 1956: May. 


dosage, 1956: May, 299, 452 

excretion, 1956: May, 299 

in asthma, 1954: Nov., 981 

in brucellosis, 1955: Feb., 82 

in cystic fibrosis of pancreas, 
May, 302 

in herpetic gingivostomatitis, 
Nov., 857 

in plague, 1955: Feb., 9 

in psittacosis, 1955: Feb., 

in O fever, 1955: Feb., 63 

in urogenital tract infections, 
May, 373 

mechanism of action, 1956: May, 228 

stability, 1956: May, 296 

toxicity, 1956: May, 300 

Chlor-Trimeton, in asthma, 1954: Nov., 

5 


in erythema multiforme, 1956: Aug., 


1956: 
1956: 


1956: 


4 i 

Choking as symptom of milk allergy in 
infants, 1954: Nov., 955 

oe in blood. See Blood, choles- 
tero 

Choline in leptospirosis complications, 
1955: Feb., 

Chondroma. See under Tumors. 

Chondro-osseous dysplasia, bowlegs and 
knock knees due to, 1955: Nov... ~ 

Chorea, Sydenham’s, 1954: Feb., 

Chasiomeningitie, _ lymphocytic, aaa 
1956: May, 357 

Cirrhosis of liver. See under Liver. 


Cisternal tap, 1955: Feb., 229 
Claw toe, 1955: Nov., 995 
correction, 1955: Nov., 1000 
Clinical adv te symposium on, 1954: 
May, 281-481 
Clothing, contact dermatitis due to, 


1956: Aug., 655 
in atopic dermatitis, 1956: Aug., 615 
Clubfoot. See under Foot, deformities. 
CMTZ powder in contact dermatitis, 
1956: Aug., 660 
ae tar, crude, in eczema, 1954: Nov., 
967 


Coarctation of aorta. See under Aorta. 
Cobalt, enhancement of penicillin efh- 


ciency, 1956: May, 226 
Coccidioidal granuloma. See Coccidio- 
idomycosis. 
Coccidioidin skin test, 1955: Feb., 116 
Coccidioidomycosis, 1955: Feb., 109-25; 
1956: Aug., 582-4 
diagnosis, 1956: May, 358 _ 


disseminated, 1955: Feb., 115 
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Coccidioidomycosis, a to erythema 
nodosum, 1956: Aug., 783 
treatment, 1956: May, 365 
Codeine, in ‘leptospirosis, 1955: Feb., 97 
preoperative, in cleft palate repair, 
1956: Nov. 
Colds. See Respiratory tract, 
Rhinitis. 
Colic, as symptom of milk allergy in 
infants, 1954: Nov., 954 
diarrhea and vomiting, due to milk 
allergy, 1955: May, 503-11 
— psychosomatic aspects, 1956: 
eb., 
Cae oe bleeding due to, 1956: 
eb., 
ulcerative, 1956: Feb., 153-67 
chronic, 1956: May, 421 
roentgen study, 1956: Feb., 47 
> “a aspects, 1956: Feb., 
4 


diseases; 


Collagen diseases. See Fibrinoid diseases. 
Colloids in urine. See under Urine. 
Colon, abnormalities, congenital, roent- 
gen study, 1956: Feb., 33-9 
obstructive, 1956: Feb., 79-91 
anatomy, variational, 1956: Feb., 3 
and rectum, anatomy, applied, 1956: 
Feb., 3-13 
neoplasms, 1956: Feb., 93-111 
a and stenosis, 1956: Feb., 79- 


roentgen study, 1956: Feb., 38 
barium study, 1956: Feb., 29 
barium mixtures, 1956: Feb., 30 
preparation, 1956: Feb., 30 
technique of examination, 1956: 
Feb., 31 
duplication, roentgen findings, 1956: 
Feb., 38 
lymphatic drainage, 1956: Feb., 7 
malignancy, as indication for opera- 
-_ in ulcerative colitis, 1956: Feb., 
6 
malrotation, vomiting due to, 1955: 
May, 492 
megacolon, 1954: Nov., 917; 1956: 
Feb., 39-43, 87-90, 134-6 
barium study, 1956: Feb., 31 
congenital, 1956: Feb., 39, 40, 87- 
90, 134-6 


in newborn, 1954: May, 316 
treatment, 1954: May, 317 
roentgen findings, 1956: Feb., 41 
psychogenic, vs. congenital mega- 

colon, 1956: Feb., 132 
roentgen examination, 1956: Feb., 


types, 1956: Feb., 39 
nervous system, autonomic, 1956: Feb., 
9 


normal, roentgen study, 1956: Feb., 32 


obstruction, roentgen examination, 
1956: Feb., 29 
perforation, roentgen examination, 


1956: Feb., 29 
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Colon, polyposis, 1956: Feb., 101-5 
as indication for operation in ulcer- 
ative colitis, 1956: Feb., 161 
polyps, 1956: Feb., 94 
relation of mesenteric cysts and retro- 
‘ee hernia to, 1956: Feb., 


roentgenology, 1956: Feb., 27-52 
= film examination, 1956: Feb., 
rotation, errors of, 1956: Feb., 33 
roentgen findings, 1956: Feb., 35 
first stage, 1956: Feb., 
malrotation and, 1956: Feb., 82-5 
mechanism of, 1956: Feb., 82 
reversed, 1956: Feb., 84 
second stage, 1956: Feb., 83 


pathologic conditions, 1956: 
Feb., 83 

third stage, 1956: Feb., 84 
awe conditions, 1956: 


Feb., 
stenosis, 1956: Feb., 79-82 
stricture, as indication for operation 
in ulcerative colitis, 1956: Feb., 161 
tumors, polypoid, roentgen study, 
1956: Feb., 4 
roentgen study, 1956: Feb., 46 
Compenamine. See Penicillin G under 
Penicillin, preparations. 
Concussion of brain, treatment, 195+: 
Nov., 790 
Constipation, 1955: May, 527-38; 1956: 
Feb., 127-36 
as sy mptom of milk allergy in infants, 
1954: Nov., 956 
in early childhood, 1955: May, 530 
in infants, 1955: May, 528 
psychogenic, 1956: Feb., 128 
psychologic factors in, 1955: May, 532 
psychosomatic aspects, 1956: Feb., 199 
spastic, 1956: Feb., 132, 201 
Constitution in atopic dermatitis, 1956: 
Aug., 601 
Constitutional factors, excessive menstru- 
ation due to, 1955: May, 
Contact dermatitis, 1956: Aug., 649-64. 
See also Dermatitis venenata. 


Convulsions, 1955: May, 609 
convulsive disorders, allergic, 1954: 
Nov., 1019 
treatment, results of, 1954: 
Nov., 1021 
disorders associated with, 1954: 


Nov., 801, 802 
febrile, electroencephalogram in, 1955: 
Feb., 302 
simple, 1954: Nov., 801 
history in, 1954: Nov., 803 
infantile, 1955: May, 373 : 
convulsive work-up, 1955: May, 375 
differing from acute febrile type, 
1955: May, 374 
febrile, acute, 1955: May, 373 
isolated, management of, 1954: Nov., 
801-10 
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a laboratory procedures, 1954: 
OV 
physical examination, 1954: Nov., 804 
Cooley’s anemia. See Thalassemia. 
Cooling of body for cardiac surgery 
1954: Feb., 154 
Cor biloculare. See under Heart, ab- 
normalities. 
Cor triatriatum. See under Heart, ab- 
normalities. 
Cor triloculare biatriatum. See under 
Heart, abnormalities. 
Cornea, conical, as complication of atopic 
dermatitis, 1956: Aug., 613 
Coronary vessels and arteries, anomalous 
origin, electrocardiographic 
——— 1954: Feb., 61, 


from pulmonary artery, 1954: 
eb., 21, 124, 236, 237 
Corticoids. See under Adrenocortical 
preparations. 
Corticosteroids. See under Adrenocortical 
preparations. 
Corticotropin. See under Adrenocortico- 
tropic hormone. 
Cortil ointment in nummular eczema, 


1956: Aug., 

Cortisone. See under Adrenocortical 
preparations. 

Cosmetics, contact dermatitis due to, 


1956: Aug., 655 
Cough, allergic, 1954: Nov., 988 
as indication for tracheography and 
bronchography, 1955: Feb., 28 
as symptom of milk allergy in infants, 
1954: Nov., 955 
in coccidioidomycosis, 1955: Feb., 114 
= medicine in asthma, 1954: Nov., 


Cough mixtures for frequent colds, 1955: 
May, 422 
Cowpox, acquired, 1955: Feb., 27 


Cow’s milk allergy in infants, 1954: 
Nov., 949-62 
a es limp due to, 1955: Nov., 


Coxa vara, limp due to, 1955: Nov., 1026 

Coxitis serosa. See Hip, synovitis, tran- 
sient. 

Coxsackie virus infection, diagnosis, 1956: 
May, 356 

Cradle cap, 1956: Aug., 746_ 


treatment. 1956: ‘Aug. 47 
Craniotabes, physiologic, 1955: - 341 
Cranium, fractures, linear, treatment, 

54: Nov., 788 
treatment, 1954: Nov., 796 
—— in newborn 1955: May, 


Creatine excretion as test of thyroid 
function, 1955: Feb., 217 


Creatinine clearance test of kidney func- 
tion, 1955: Feb., 1 
Cretinism, 1956: Aug., 821 
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Crotamiton in Tomy 1956: Aug., 630 
Croup, 1954: 13 
as symptom a ‘milk allergy in infants, 
1954: Nov., 
diagnosis, 1956: May, 360 
Crown-sole length, average, of babies 
born in standard and underweight 
mothers, 1954: Aug., 693 
Cryotherapy for warts, 11956: Aug., 524 
Crvptitis, 1956: Feb., 
Cryptococcosis, 1956: _a 581-2 
Cryptorchism, 1955: Aug., 729-36. See 
also Testes, undescended. 
Curd tension of milk, 1955: May, 356 
Cushing’s syndrome, 1955: Aug., 887-9 
amenorrhea due to, 1955: May, 544 
Cyanosis, 1. congenital cardiac and great 
yr a malformations, 1955: May, 


in diagnosis of heart disease, 1954: 
Feb., 4, 6 

of cardiac origin, 1954: Teb., 132 

persistent, in congenital “a disease, 
pathology, 1954: Feb., 

with absent right Bs My or no right 
~ ace hypertrophy, 1954: Feb., 


Cyclohexane in scabies, 1956: Aug., 630 
Cyclopropane in proctologic anesthesia, 
1956: Feb., 59 
Cyst. See also under names of specific 
organs and regions. 
enteric. See Intestine(s), duplications. 


enterogenous. See Intestine(s), dupli- 
cations. 

inclusion. See Intestine(s), duplica- 
tions. 


mesenteric, relation to colon, 1956: 
Feb., 
mesocolic, 1956: Feb., 5 
mucus, in newborn, 1956: Nov., 851 
retroperitoneal, 1956: Feb 
thoracic. See Intestine(s), duplications. 
Cystitis. See Bladder, inflammation. 
Cytomegalic inclusion disease in pre- 
mature infant, 1954: Aug., 601 
Cytomycosis, reticuloendothelial. 
Histoplasmosis. 


See 


Daraprim. See Pyrimethamine. 
Darling’s disease. See Histoplasmosis. 
DDT. See Chlorophenothane. 
Death(s), neonatal, 1954: Aug., 522 
sudden, 1954: Nov., 821; 1955: May, 


389 
DEBD. See Dipenicillin G. 
Decapryn in asthma, 1954: Nov., 980 
Defecation, infrequency, normal, in in- 
fants, 1956: Feb., 127 
pattern of, normal, 1954: Nov., 912 
Defecation reflex, 1956: Feb., 128 
Deficiencies, secondary, in mucoviscido- 
ee celiac syndrome, 1954: May, 
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Deglutition, in cleft palate, 1956: Nov., 
1005 


tongue in, 1956: Nov., 921 
Dehydration, 1956: Feb., 57 
Delivery, difficult, as cause of respiratory 
ram in newborn, 1954: Nov., 


type of, effect on premature mortality, 
1954: Aug., 574 
Demerol. See Meperidine. 
Denis Browne operation for hypospadias, 
1955: Aug., 719 
Dental caries. See Teeth, caries. 
Dental examination. See Teeth, examina- 


tion. 
— health in cleft palate, 1956: Nov., 


Dentifrices, fluoride, 1956: Nov., 962 

Dentin, tooth. See under Teeth. 

Dentinogenesis imperfecta, 1956: Nov., 
86 


Dentist, referral of children to, 1956: 
Nov., 950, 954, 963 
— poisoning by, 1954: Nov., 


Dermabrasion. See Planing, therapeutic. 
Dermatitis, ammonia. See Dermatitis, 
diaper. 
atopic. See under Neurodermatitis. 
cercarial, 1956: Aug., 633 
classification, 1956: Aug., 743 
clinical manifestations, 1956: Aug., 
742 
contact. See Dermatitis venenata. 
diagnosis and management, 1956: 
Aug., 741-57 
diaper, 1956: Aug., 656, 759-69 
treatment, 1956: Aug., 661, 766 
oes, infectious, 1956: Aug., 
Y fp 
eczematous, 1956: Aug., 753-7 
classification, 1956: Aug., 745 
histopathology, 1956: Aug., 742 
poison ivy. See Rhus dermatitis. 
seborrheic. See Seborrhea. 
soap and water, 1956: Aug., 755 
terminology, 1956: Aug., 741 
winter, 1956: Aug., 755 
Dermatitis _exfoliativa, 
Aug., 506 
treatment, 1956: Aug., 515 
oer | venenata, 1956: Aug., 649- 


classification, 1956: Aug., 743 
desensitization, 1956: Aug., 662 
patch tests, 1956: Aug., 656 
evaluation, 1956: Aug., 658 
technique, 1956: Aug., 657 
prevention of contamination, 1956: 


Aug., 662 
vs. atopic dermatitis, 1956: Aug., 
1956: Aug., 


classification, 


610, 611, 612 
vS._ diaper dermatitis, 


Dermatology, symposium on, 1956: Aug., 
497-824 
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Dermatomycosis. See Mycosis, cutaneous. 
Dermatomyositis, cutaneous manifesta 
tions, 1956: Aug., 819 
Dermatophytids, 1956: Aug., 586 
Dermographism. See also Urticaria fac- 
titia. 
—— in atopic dermatitis, 1956: Aug., 


Desensitization in contact dermatitis, 
1956: Aug., 662 

Development. See also. Growth. 
degree of, effect on premature mor- 

tality, 1954: Aug., 573 

osseous, 1954: May, 472 

Developmental factors, amenorrhea due 
to, 1955: May, 543 

Developmental retardation due to uro- 
logic disease, 1955: Aug., 871-8. Sce 
also Growth failure. 

Developmental study of prematurely 
born infants, 1954: Aug., 679-84 

Dexamyl in obesity, 1955: May, 564 


Dexedrine sulfate. See Amphetamine 
sulfate. 
Diabetes mellitus, acidosis in, fluid 


therapy, 1954: Nov., 844 
treatment plan, 1954: Nov., 885 
as cause of growth failure, 1954: 
May, 441 
signs, orthopedic, 1955: Nov., 947 
Diagnosis, and antimicrobial therapy, in 
infections of | ed tract, 1956: 
May, 353-67 
and management, of coarctation of 
aorta, 1954: Feb., 173-80 
by presenting symptoms, symposium 
on, 1955: May, 333-627 
clinical, of cyanotic congenital mal- 
formations of heart, 1954: Feb., 
131-46 
of congenital cardiovascular malfor- 
mations unaccompanied by cyanosis, 
1954: Feb., 115-30 
Dios. See Methyl benzethonium 
chloride. 
Diaper dermatitis, 1956: Aug., 565, 759- 
69. See also Dermatitis, diaper. 
Diaper rash. See Dermatitis, diaper. 
Diaphragm, hernia. See Hernia, dia- 
phragmatic. 
Diarrhea, 1956: Feb., 137-52; May, 408 
and septicemia, in infant, 1954: May, 
4 


and stomatitis, of infants. See under 
Stomatitis. 

as symptom of milk allergy in infants, 
1954: Nov., 

as symptom of polyp, 1956: Feb., 97 

bloody, severe, 1955: May, 514 

effect of water without sodium salts, 
1954: May, 

epidemic, of newborn, 1956: Feb., 139 


in infancy, fluid therapy in, 1954: 
Nov., 880 
treatment, 1954: May, 335-48 


plan of, 1954: Nov., 881 
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Diarrhea, in cory hg iron deficiency 
anemia, 1954: May, 345 
infectious, ay 7s. allergic celiac 
syndrome, 1954: Nov., 1014 
psycisosomatic aspects, 1956: Feb., 202 
vomiting and colic due to milk allergy, 
1955: May, 503-11 


with occasional bloody stools, 1955: 
May, 519 
Diet, as factor in dental caries, 1956: 
Nov., 955 
correction of, in dental caries, 1956: 
Nov., 958 
in asthma management, 1954: Nov., 
976 


in obesity, 1955: May, 561 
in ulcerative colitis, 1956: 


4} 


Feb., 1 


indiscretions, vomiting due to, 1955 
May, 500 
intake, weight gain failure, - children, 


955: May, 57 
in po then 1955: —— 569 
low fat, in seborrheic dermatitis, 1956: 


Aug., 748 
nursing mother’s, relation to milk 
allergy in infant, 1954: Nov., 958 


regulation of, in constipation, 1955: 
May, 534 
supplemented, and delivery time of 
obese patients, 1954: Aug., 700 
and prematurity, 1954: Aug., 696 
and size of baby, 1954: Aug., 703 
birth weight in relation to, 1954: 
Aug., 703 
1000-calorie, 1955: May, 562 
Diethylstilbestrol, in acne vulgaris, 1956: 
Aug., 733 
in mumps orchitis, 1956: Nov., 937 
in urinary infections, 1955: Aug., 790 
Digestive system, anomalies, congenital, 
vomiting due to, 1955: May, 489 
Digifolin in supraventricular paroxysmal 
tachycardia, 1954: Feb., 225 
Digitoxin in paroxysmal tachycardia, 
1954: Feb., 225; Nov., 
Dihydrostreptomycin, and streptomycin, 
applied pharmacology, 1956: May, 
279-94. See also under Streptomycin. 
Dihydroxystilbamidine in histoplasmosis, 
1956: May, 365 
Diiodohydroxyquinoline, in acroderma- 
titis enteropathica, 1956: Aug., 578 
in amebiasis, 1956: Feb., 174; May, 415 
Dilantin. See Diphenylhydantoin. 
Dimercaprol in treatment of poisoning, 
1954: Nov., 784 
Diodoquin. See Diiodohydroxyquinoline. 
Dipenicillin G_ in Yoon infec- 
tions, 1954: May, 411 
Diphemanil for prevention of contact 
dermatitis, 1956: Aug., 662 
Dipheny - dantoin hyperplasia of mouth, 
1956: Nov., 858-9 
Diphenylhydramine, 1954: 
Nov., 
in atopic dermatiti, 1956: Aug., 622 


in asthma, 


1091 


Diphtheria, 1954: Nov., 816 
immunization, 1954: May, 351 
booster or recall, 1954: May, 360 
primary, 1954: May, 360 
oral manifestations, 1956: Nov., 882 
treatment with immune substances, 
1954: May, 416 
Discipline in accident prevention, 1954: 
Nov., 762 
Disease, systemic, cutaneous clues in, 
1956: Aug., 811-24 
oo in smallpox, 1955: Feb., 


Dislocation of hip. See under Hip. 
Diverticulum. See under Bladder and 
Urethra. 
Domboro solution in acne vulgaris, 1956: 
Aug., 728 
Domination as cause of behavior prob- 
lems, 1954: May, 461 
Dosage in treatment of pollinosis, 1954. 
Nov., 46 
Drainage, postural, 1954: Aug., 631 
Dressings, wet, in atopic dermatitis, 1956: 
Aug., 615, 616 
in contact dermatitis, 1956: Aug., 
659 
Drowning, prevention, in toddlers, 1954: 
Nov., 765 
Drug(s), erythema multiforme due to, 
1956: Aug., 779 
— nodosum due to, 1956: Auz., 
/ 
in cardiac emergencies, dosages, 1954: 
Nov., 863 
in enuresis, 1955: Aug., 823 
in erythema multiforme, 1956: Aug., 
77 
in obesity, 1955: May, 563 
in urinary infections, 1955: Aug., 784 
parasympathomimetic, for constipa- 
tion, 1955: May, 
reactions, due to el therapy, 
1956: May, 243 
relaxant, in  proctologic anesthesia, 
1956: Feb., 62 
therapy, in asthma, 1954: Nov., 976 
urticaria due to, 1956: Aug., 786 
vomiting due to, 1955: May, 501 
Duapen. See Benzathine penicillin G 
under Penicillin, preparations. 
Ductus arteriosus, patent, and coarcta- 
tion of aorta, pathology, 1954: 
eb., 17 
aortography in, 1954: Feb., 88 
cardiac catheterization in, 1954: 
Feb., 99 
diagnosis, 1954: Feb., 116, 159 
heart murmurs in, 1954: Feb., 10 
1955: May, 446 
et functional, 1954: Feb., 
/ 


treatment, surgical, 1954: Feb., 
159-71 

venous a relied in, 
1954: Feb. 
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Ductus arteriosus, patent, with pul- 
monary hypertension, pathology, 1954: 


eb., 39 
Duke’s disease, 1956: Aug., 547 
Duodenal fluid, analysis, as test of pan- 


owe function, 1955: Feb., 
findings, 1955: Feb., 205 
Duodenum, obstruction, vomiting due 


to, 1955: May, 492 
Dwarfism, pituitary, 1954: May, 441 
signs, orthopedic, 1955: Nov., 946 
Dyes, aniline, poisoning by, 1954: Nov., 


Dysmenorrhea, 1955: May, 545 
Dysplasia, chondro-osseous, bowlegs and 
knock knees due to, 1955: Nov., 
1066 
congenital, of hip, 1955: Nov., 1081- 
+ See also Hip, dysplasia, congeni- 


tal. 
fibrous. See under Bones, diseases. 
osseous, of jaw, 1956: Nov., 896 
Dystrophy, muscular, progressive, 
due to, 1955: Nov., 1032 


limp 


Ear(s), external, otitis, —— classifi- 
cation, 1956: 510 
treatment, 1956: i= 517 
eyes and hands in diagnosis ‘of heart 
disease, 1954: Feb, 3-12 
Eating and cooking utensils for polio- 
myelitis patients, caze of, 1954: May, 
9 
Ebstein’s disease. See under Tricuspid 
valve. 
Ecthyma, classification, 1956: Aug., 508 
treatment, 1956: Aug., 516 
Ectodermal aplasis, congenital. See Ecto- 
dermal defect, congenital. 
Ectodermal defect, congenital, 1956: 
Aug., 691-2 
Ectodermal dysplasia, 1956: Nov., 946 
hereditary. See Ectodermal defect, 
congenital. 
Ectopia, ureteral, 1955: Aug., 688 
Ectopia vesicae. ‘See Bladder, exstrophy. 
Eczema, acute, simple, treatment, 1954: 
Nov., 
as symptom of milk allergy in infants, 
1954: 952 
atopic. ¥ soy oni Neurodermatitis. 
chronic, treatment, 1954: Nov., 967 
definition, 1956; Aug., 741 


exudative, acute, treatment, 1954: 
Nov., 965 

infantile. See Dermatitis, atopic, under 
Neurodermatitis. 

nummular, 1956: Aug., 751-2 
classification, 1956: Aug., 744 
vs. atopic dermatitis, 1956: Aug., 

609 
subacute, treatment, 1954: Nov., 966 


Eczema herpeticum, 1956: Aug., 531 
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Eczema vaccinatum, 1955: Feb., 29; 
1956: Aug., 544 
Edema, angioneurotic, 1956: Aug., 785 
and urticaria, 1956: Aug., 784-7 
at infusion sites, 1955: May, 394 
cerebral. See Cerebral edema. 
in erythroblastotic premature infant, 
1954: Aug., 547 
in infancy, 1955: May, 391-402 
in v gg diabetic mothers, 1955: 
May, 
infrasbital, in allergic tension-fatigue 
syndrome, 1954: Nov., 1032 
nonpitting, 1955: May, 398 
of newborn infant, 1955: May, 339 
pitting, 1955: May, 391 


pulmonary, in poliomyelitis, 1954: 
May, 492 
— aids for, 1954: May, 


treatment, 1954: May, 493 
Eisenmenger complex. See under Heart, 
abnormalities. 
Eiweiss milk, 1955: May, 362 
Electrocardiogram. See Heart, electro- 
cardiography. 
Electroencephalography. See Brain, elec- 
troencephalography. 
Electrolyte(s), and fluid management, 
54: Nov., 873-99. See also Fluid 
and electrolyte therapy. 
disturbances, specific, 1954: Nov., 888 
imbalance, in erythroblastotic _pre- 
mature infant, 1954: Aug., 547 
ny for warts, 1956: Aug., 


as: ea resuscitation, 1954: Nov., 


Emergencies, and accidents, symposium 
on, 1954: Nov., 757-918 
of aed tract, 1954: Nov., 811- 
Emetine hydrochloride in amebiasis, 
1956: Feb., 174 
Emollients in atopic dermatitis, 
Aug., 616, 618 
Emotional agents, 
1955: May, 543 
— needs of children, 1954: May, 
Emotional responses of infants, 1956: 
Nov., 
Emotional som and physical symptoms, 
1956: 197 
masiioen , a of, diarrhea due 
to, 1956: Feb., 142 
revention, 1956: Nov., 1068 
Emphysema, lobar, pulmonary resection 
for, 1954: Aug., 713 
Enamel, tooth. See under Teeth. 
Encephalitis, electroencephalogram in, 
1955: Feb., 294 
meningeal, cerebrospinal fluid in, 1955: 
Feb., 
postvaccination, 1955: Feb., 31 


1956: 


amenorrhea due to, 








INDEX ‘C0 VOTTMES 1, 2 AND 3 (1954, 1955 AND 1956) 


| , psychosomatic aspects, 1956: 
Endocenditis, A saa subacute, 1956: 
Candida, 1955: Feb., 157 
Endocrine glands, diseases, as cause of 
——— growth, 1954: May, 
4 
cutaneous manifestations, 1956: 
Aug., 821 
excessive menstruation due to, 
1955: May, 547 
1955: May, 


vomiting due io, 
49 


allergic _tension- 


dysfunction, vs. 
1954: Nov., 


fatigue syndrome, 
1033 


function tests, in pediatric practice, 
1955: Feb., 213-25 
influences on growth and develop- 
ment, 1954: ? 468 
Endoscopy, 1956: Feb., 
anesthesia for, 1956: "Keb., 20 
position for, 1956: Feb., 21 
preparation, 1956: Feb., 19 
technique, 1956: Feb., 21 
Endothelioma cutis. See Nevoxanthoma- 
endothelioma. 
Endotracheal intubation in proctologic 
surgery, 1956: Feb., 62 
nee administration, 1956: Feb., 191- 


contraindications, 1956: Feb., 195 

precautions, 1956: Feb., 193 
cleansing, 1956: Feb., 192° 

for gg 1955: May, 535 
diagnostic, 1956: 192 
— of, inlving, 1956: Feb., 


5 
. oe of child for, 1956: Feb., 
19 
preparatory, for endoscopy, 1956: Feb., 
19 
retention, for constipation, 1955: May, 


536 
therapeutic, 1956: Feb., 192 
Enteric cyst. See Intestine(s), duplica- 
tions. 
Enteritis, regional, 1956: May, 419 
Enterobiasis. See Oxyuriasis. 
Enterocolitis, pseudomembranous, 1956: 
May, 418 
Enterogenous cyst. See Intestine(s), du- 
plications. 
Enuresis, 1955: Aug., 790, 819-25. See 
also Urination, incontinence. 
Environment, in atopic dermatitis, 1956: 
Aug., 602 
in management of acute asthma, 1954: 
Nov., 
weight gain failure due to, 1955: May, 
570 


Eosinophils, count, stool, in milk allergy, 
1955: May, 505 
in ae celiac syndrome, 1954: Nov., 
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ni in asthma, 1954: Nov., 818, 


in Stokes-Adams 1954: 
Nov., 871 
nose drops, for allergic rhinitis, 1955: 
May, 423 
Beideomabeele bullosa, 1956: Aug., 705-9 
nen ~~ bullosa dystrophica, 1956: 
ug., 7 
dominant form, 1956: Aug., 707 
Epidermolysis bullosa hereditaria letalis, 
1956: Aug., 707 
Epidermolysis _bullosa 1956: 
Aug., 705 
Epiglottitis, acute, 1955: May, 380 
— in tinea capitis, 1956: Aug., 


syndrome, 


simplex, 


Epilepsy, abdominal, vomiting due to, 
: May, 498 
allergic, 1954: Nov., 1020 
anne in, 1955: Feb., 
focal, electroencephalogram in, 1955: 
Feb., 
petit mal, electroencephalogram in, 
1955: Feb., 297 
variant, electroencephalogram in, 
1955: Feb., 296 
psychomotor seizures, 1955: Feb., 300 
temporal lobe foci, anterior, electroen- 
cephalogram in, 1955: Feb., 300 
with 14- and 6-per-second spikes, elec- 
een in, 1955: Feb., 


Epileptic focus, midtemporal, 
encephalogram in, 1955: Feb., 
Epiloia. See Sclerosis, tuberous. 
Epinephrine. See under Adrenal prepara- 
tions. 
Epiphysis, arrest, for correction of un 
equal leg length, 1955: Nov., 1147 
femoral, =— slipping of, limp due 
to, 1955: N 1028 
Epiphysitis, oneal. See Back, round, 
dorsal wedging. 
en, 1955: Aug., yt 7, 124-7 
hypospadias and, 1955: Aug., 711-28 
— pearls in newborn, 1956: Nov., 


Epitrichium, 1956: Aug., 690 
Epstein’s pearls in newborn, 1955: May, 
342; 1956: Nov., 
Epulis. See under ll 
Equinus deformity, 1955: Nov., 991 
Eruption, creeping. See Larva migyvans, 
cutaneous. 
summer, recurrent. See Hydroa vaccin- 
iforme 
Erysipelas, classification, 1956: Aug., 509 
treatment, 1956: Aug., 517 
Erythema, of Jacquet, 1956: Aug., 760 
toxic, of newborn, 1955: May, 338 
Erythema annulare in rheumatic fever, 
os Feb., 6, 251; 1956: Aug., 818, 
Erythema infectiosum, 1956: Aug., 547 


electro- 
299 
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aaytome migrans. 
graphic. 


Erythema multiforme, 1956: Aug., 545, 
772-81 


erythema nodosum and _ urticaria, 


1956: Aug., 771-90 


Erythema multiforme exudativum, 1956: 


Aug., 773 
Erythema nodosum, 1956: Aug., 781-4 
erythema multiforme and urticaria, 
1956: Aug., 771-90 
relation to diseases associated with 
;. of allergy, 1956: 
u 
ee em 1956: Aug., 571, 572 
Erythroblastosis fetalis. See Hemolytic 
disease of newborn. 
Erythrocin. See Erythromycin. 
Erythrocytes, abnormalities, as indication 
age marrow examination, 1955: 
eb., 
count, in erythema multiforme, 1956: 
Aug., 775 
destruction, in premature infant, 1954: 
Aug., 597 
formation, in premature infant, 1954: 
Aug., 
normal values, 1954: May, 367 
—s rate in brucellosis, 1955: 
*e 
Erythroderma, atopic, 1956: Aug., 605 
ichthyosiform. See Ichthyosis. 
congenital, 1956: Aug., 713-6 


Erythroderma desquamativum, 1956: 
Aug., 747, 764 

Erythrogenesis imperfecta. See Ane- 
mia(s), aplastic 

Erythromycin, eeutien, 1956: May, 


administration, routes of, 1956: May, 
and related compounds, applied phar- 
macology, 1956: May, 305-15 


antimicrobial properties, 1956: May, 
307 

applied pharmacology, 1956: May, 
306-13 

bacterial resistance, 1956: May, 313 


chemical properties, 1956: May, 306 

dosage, 1956: May, 310, 453 

in asthma, 1954: Nov., 981 

in cellulitis, 1956: May, 272 

in diphtheria, 1954: Nov., 817 

in diphtheria contacts, prophylactic, 
1956: May, 275 

in furunculosis, 1956: May, 272 

in gastrointestinal infections, 
May, 414 

in pulmonary infections, 1956: May, 

4 


1956: 


in rheumatic fever prophylaxis, 1956: 
May, 309 

in soft tissue abscess, 1956: May, 272 

in urinary infections, 1955: Aug., 785 

in urogenital tract infections, 1956: 
May, 373 


See Tongue, geo- 
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aoneem, indications, 1956: May, 
physical properties, 1956: May, 306 
preparations, 1956: May, 310 
for parenteral use, 1956: May, 311 
for topical use, 1956: May, 312 
side effects, 1956: May, 312 
tissue distribution, 1956: May, 308 
toxicity, 1956: May, 312 


= coli infections, 1956: May, 

4 

Esophagus, atresia, in newborn, 1954: 
May, 304 


complications, 1954: May, 307 
treatment, 1954: May, 306 
in premature infant, 1954: Aug., 577 
vomiting due to, 1955: May, 489 
with or without tracheo-esophageal 
fistula, 1954: Nov., 908 
as in newborn, 1954: May, 


diverticulum, vomiting due to, 1955: 
May, 490 
ac hain due to burns, 1956: Nov., 
stenosis, in newborn, 1954: May, 307 
varices, rectal bleeding due to, 1956: 
Feb., 210 
Estrogens, in acne vulgaris, 1956: Aug., 
/ 2 
Premarin, in acne vulgaris, 1956: Aug., 
732, 733 
Ether, in oil, in status asthmaticus, 1954: 
Nov., 819 
in proctologic anesthesia, 1956: Feb., 


Ethyl vanillate in_ histoplasmosis, 1955: 
Feb., 144; 1956: May, 365 

Eurax. See Crotamiton. 

Eustachian tube, function in cleft pal- 
ate, 1956: Nov., 1005 

Eve rocking device, 1954: Nov., 825 

Ewing’s tumor. See Myeloma, endothel- 
ial, under Tumors. 

Examination, dental. See Teeth, examin- 


ation. 
of mouth, 1956: Nov., 855-69 
of as infant, 1955: May, 335- 


orthopedic, of growing child, 1955: 


Nov., 929-50. See also Orthopedic 
examination. 
proctologic, 1956: Feb., 15-26. See 


also Proctologic examination. 
urologic, indications for, 1955: Aug., 
653-6 
Exanthem subitum. See Roseola infan- 
tum. 
Exanthematous 1956: 
546-7 
Exanthems, common, vs. erythema mul- 
tiforme, 1956: Aug., 777 
Exercises in pronation, 1955: Nov., 967 
Exhaustion, heat, 1956: Aug., 795 
Exposure as factor in poliomyelitis, 1954: 
May, 487 


diseases, Aug., 
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or of bladder. See under Blad- 


er. 
Extradural hemorrhage, treatment, 1954: 
Nov., 79 


Extrasystoles. See under Arrhythmias, 
cardiac. ; 
Extremities, amputations, stump prob- 


lems in childhood, 1955: Nov., 1122 

in newborn infant, 1955: May, 346 

upper, prostheses for, 1955: Nov., 1123 

Eyes, abnormalities, headache due to, 

1955: May, 599 

care of, in erythema multiforme, 1956: 
Aug., 778 

hands and ears in diagnosis of heart 
disease, 1954: Feb., 3-12 

in — multiforme, 1956: Aug., 


in newborn infant, 1955: May, 342 


Face, abrasions, treatment, 1954: Nov., 
788 
defects, influencing treatment of cleft 


lip and cleft palate, 1956: Nov., 
1010 


in newborn infant, 1955: May, 342 
i treatment, 1954: Nov., 
paralysis, in newborn, 1956: Nov., 853 
Fainting. See Syncope. 
Fainting child, 1955: May, 605-13 
Fallot, tetralogy of. See under Heart, 


abnormalities. 
wa prevention, in toddlers, 1954: Nov., 


/ 

Familial autonomic dysfunction, vomit- 
ing due to, 1955: May, 501 

Family counseling in cleft lip and cleft 
palate, 1956: Nov., 1024 

Family history in differential diagnosis of 
mucoviscidosis and celiac syndrome, 
1954: May, 392 

Fanconi syndrome, bowlegs and knock 
knees due to, 1955: Nov., 1065 

a paralysis, changes in, 1955: Nov., 
9 


Fasciotomy in paralytic foot deformities, 
1955: Nov., 999 
1955: 


Fat(s), necrosis, 
May, 
require ee in artificial infant feed- 
1955: May, 355 
Fat child, 1955: May, 553-65. See also 
Obesity. 


subcutaneous, 


Fat pad, sucking, herniation of, 1956: 
Nov., 912 

Fatalities, prevention in convulsions, 
1954: Nov., 806 


Fatigue, headache due to, 1955: May, 
599 
in allergic tension-fatigue syndrome, 
1954: Nov., 1 
irritability and headache, 1955: May, 
595-603. See also Headache. 
Favus, 1956: Aug., 567 
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Feces, appearance, 1956: Feb., 15 
bilirubin in, as test of liver function, 
1955: Feb., 180 
blood in, 1955: May, 513-25 
with diarrhea, 1955: May, 519 
culture studies, 1956: Feb., 25 
eosinophils, count, in milk allergy, 
1955: May, 505 
in allergic celiac syndrome, 1954: 
Nov., 
examination, as test of pancreatic func- 
tion, 1955: Feb., 207 
fat in, in allergic celiac syndrome, 
1954: Nov., 1010 
infantile, idiopathic, vs. allergic 
—_ syndrome, 1954: Nov., 


013 
impaction, 1956: Feb., 75 
in celiac eee and mucoviscidosis, 
1954: May, 
in newborn Ye 1955: May, 348 
tarry, 1955: May, 523 
Feeding, artificial, "teouied 1955: May, 
351-72 


chemical principles, 1955: May, 354 


— concepts, 1955: May, 
dietary supplements, 1955: May, 
nutritional : ee basic, 
1955: May, 3 
2. principles, 1955: May, 
— adjuncts, 1955: May, 
types, 1955: May, 354 
disturbances in, 1956: Nov., 1060 


due to aggression, 1956: Nov., 1063 
regressive, 1956: Nov., 1062 


effect on emotional "development, 
1956: Nov., 10 

m080 significance, 1956: Nov., 

in cleft lip, 1956: Nov., 1013 

in cleft palate, 1956: lg 1005, 1013 

in diarrhea, 1956: Feb., 149 


— vomiting due to, 1955: May, 

of premature infant, 1954: Aug., 582, 
642 

psychological 


1956: 
Nov., 1053 
moe vomiting, 1955: May, 485, 


self-demand, 1956: Nov., 1070 

Feet. See Foot. 

Felon, classification, 1956: Aug., 509 
treatment, 1956: Aug., 516 

Femur, epiphysis, capital, slipping of, 
limp due to, 1955: Nov., 1028 

Ferric and ammonium citrate in whip- 
worm infection, 1956: Feb., 180 

—— sulfate poisoning, 1954: Nov., 


concomitants, 


Fetus, death of, antepartum, effect on 
prematurity, 1954: Aug., 520 
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Fever, headache due to, 1955: May, sy 
in coccidioidomycosis, 1955: Feb., 
in diagnosis of rheumatic fever, i954: 
Feb., 253 
in recurrent parotitis, 1956: Nov., 939 
unexplained, sudden, 1955: May, 381 
Fever blister. See Herpes simplex. 
Fibrinogen in blood. See under Blood. 
Fibrinoid 7. blood protein changes 
in, 1955: F 271 
F thoceiesteshe. 
trophy. 
Fibroma. See under Tumors. 


%: under Heart, hyper- 


Fibroma molluscum multiplex, 1956: 
Aug., 682 
Fibro-osteoma of jaw, 1956: Nov., 896 


Fibrosarcoma. See under Sarcoma. 
Fibula, fracture of shaft, limp due to, 
1955: Nov., 1024 
Fidgets, tics and chorea, 1954: Feb., 259 
Fifth disease, 1956: Aug., 547 
Fish skin disease. See Ichthyosis. 
Fishberg test of —— gravity of urine, 
1955: Aug., 
Fissure, anal, 1956: Feb., 119 
Fissure quadrad, 1956: Feb., 121 
Fistula, anal, 1956: Feb., 122-4 
arteriovenous, pulmonary, pathology, 
1954: Feb., 49 
as indication for operation in ulcerative 
colitis, 1956: Feb., 161 
rectoperineal, diagnosis, 1956: Feb., 69 
—_ surgical, 1956: Feb., 72 
eas vs. rectovesical fistula, 
1956: 
aan “diagnosis, 1956: Feb., 69 
treatment, surgical, 1956: Feb., 73 
rectovesical, treatment, surgical, 1956: 


eb., 72 
vs. recto-urethral fistula, 1956: Feb., 


1954: Nov., 822 


tracheo-esophageal, 
treatment, 


urethral, in hypospadias, 
1955: Aug., 724 
Flatfoot. See Foot, flat. 
Flea bites, 1956: Aug., 629 


Flocculation tests, of liver function, 1955: 


Feb., 181 
falsely ‘positive, 1955: Feb., 188 


Fluid(s), administration, routes of, 1954: 


Nov., 


and electrolytes, deficits, 1954: Nov., 
1956: 


in erythema multiforme, 


Aug., 777 


requirements, calculation from ca- 


loric estimate, 1954: Nov., 875 
solutions, comparison, 1954: 
896, 8 


- 
therapy, 1954: Nov., 873-99; 1955: 
Feb., 317-26 


oulalion 1955: Feb., 324 
deficit requirements, 
quence 
1954: Nov., 877 


Nov., 


time se- 
Or administration of, 
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Fluid(s), and electrolytes, therapy, de- 
ficit therapy, 1954: Nov., 877 
fluids used in, 1955: Feb., 323 
— principles, 1955: Feb., 
3 
in cleft lip and palate repair, 
1956: Nov 
in phase I of thermal burns, 1954: 
Nov., 903 
in preoperative and postoperative 
management, 1954: Nov., 886 
in —_ diseases, 1954: Nov., 


maintenance therapy, 1954: Nov., 


- 
preoperative, 1956: Feb., 56 
replacement of contemporary 

losses, 1954: Nov., 878 
solutions for, 1955: Feb., 322 
balance, influence of supersaturated 
atmosphere on, 1954: Aug., 635 
body, disturbances of, symptoms and 

signs, 1955: Feb., 318, 319 


feeding of premature infant, 1954: 
Aug., 643 
in diabetic acidosis, 1954: Nov., 884 


in renal complications of sulfonamide 
therapy, 1956: May, 242 
intravenous, administration, preopera- 
tive, 1956: Feb., 58 
Fluoride, sedium, poisoning by, 1954: 
Nov., 

Fluorides and dental caries, 1956: Nov., 
959. See also under Teeth, caries. 
Flush method of blood pressure measure- 

ments, 1955: Feb., 260 
Folliculitis, | superficial, 
Aug., 508 
treatment, 1956: Aug., 516 
Fontanels in newborn, 1955: May, 341 
Food, and air passages, foreign bodies in, 
1954: Nov., 827-43 
composition of, vomiting due to, 1955: 
May, 488 
diary of, in gastrointestinal allergy, 
1954: Nov., 1002 
fluorides in, 1956: Nov., 960 
prohibited, in acne vulgaris, 
Aug., 738 
reactions, allergenic, 1954: Nov., 927 
refusal of, effects, 1956: Nov., 1061 
semisolid, when to give, 1956: Nov., 
1060, 1061 
significance of, 1956: 
Nov., 5 
es to, in allergy, 1954: Nov., 


classification, 


1956: 


appetite and, 


trial ingestion, in gastrointestinal al- 
lergy, 1954: Nov., 1003 
urticaria due to, 1956: Aug., 786 
Foot, anatomy, 1955: Nov., 957 
deformities, clubfoot vs. metatarsus 
varus, 1955: Nov., 979 
paralytic, 1955: Nov., 987-1001 
—— considerations, 1955: 
ov., 
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Chinese 


deformities, paralytic, 
992 


bound foot, 1955: Nov., 
dangle foot, 1955: Nov., 995 
drop foot, 1955: Nov., 992 
fixed, development, 1955: Nov., 


flail foot, 1955: Nov., 995 
physiologic considerations, 1955: 
Nov., 987 
rocker-bottom deformity, 1955: 
Nov., 
significance, 1955: Nov., 987 
types, 1955: Nov., 991 
talipes cavus, 1955: Nov., 994 
talipes equinovarus yd inctatarsus 
varus, 1955: Nov., 97 
development, normal, i955. Nov., 989 
displacement, posterior, in paralytic 
deformities, 1955: Nov., 1000 
flat, limp due to, 1955: Nov., 1022 
= and development, 1955: Nov., 
7 
normal, shoes for, gg Nov., 1004 
physiology, 1955: Nov., 
ringworm. See Tinea es 4 
Foramen ovale. See under Heart, abnor- 
malities. 

Forceps, biopsy, 1956: Feb., 23 
Forearm, fractures, 1955: Nov., 
1119. See also under Arm. 
Foreign body, in air and food passages, 

1954: Nov., 827-43 
bleeding due to, 


Foot, 
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inserted, rectal 
1956: Feb., 213 
— bleeding due to, 1956: Feb., 
Forethought in accident prevention, 
1954: Nov., 762 
Fossa, ileoappendicular, 1956: Feb., 7 
ileocecal, 1956: Feb., 7 
intersigmoid, 1956: Feb., 
retrocolic, 1956: Feb., 6 
Fourth disease, 1956: Aug., 547 
Fractures of forearm, 1955: Nov., 
1119. See also under Arm. 
Freckles. See Lentigines. 
Frenulum linguae in newborn, 
Nov., 849 
Frenum. See under Lip. 
Frenum labialis superior in newborn, 
1956: Nov., 848, 944 
Friction rub. See under Heart. 
Friedreich’s ataxia. See Ataxia. 
Froehlich’s syndrome, signs, orthopedic, 
1955: Nov., 946 
Fruit loaf in constipation, 1955: May, 
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1956: 


534 
Fuadin. See Stibophen. 
Fumadil. See Fumagillin. 
Fumagillin in amebic dysentery, 
May, 416 
Fungi, examination for, in potassium hy- 
droxide, 1956: Aug., 556 
=< infections due to, 1956: Aug., 


1956: 


1097 
Furacin. See Nitrofurazone. 
Furadantin. See Nitrofurantoin. 
classification, 1956: Aug., 


Furuncle, 
509 
treatment, 1956: Aug., 516 


GaGGING as symptom of milk allergy in 
infants, 1954: Nov., 955 
Galactosemia, jaundice due to, 1955: 
May, 462 
Gamma globulin. See under Blood, pro- 
teins. 
Gantrisin. See Sulfisoxazole under Sul- 
fonamides. 
Garbage. See Refuse. 
Gas pattern, normal, of intestines, 1954: 
Nov., 911 
Gasoline poisoning, 1954: Nov., 774 
Gastroenteritis, salmonella types in, 1956: 
Feb., 143 
Gastrointestinal aspiration of newborn, 
54: Nov., 
Gastrointestinal fluids, 
1954: Nov., 879 
Gastrointestinal manifestations of allergy, 
] Nov., 995-1005. See also 
Allergy, gastrointestinal. 
Gastrointestinal tract, anomalies, con- 
genital, as cause of retarded 
growth, 1954: May, 440 
effect on premature mortality, 
1954: Aug., 577 
newborn, 1954: 


composition of, 


duplications, in 
May, 
treatment, 1954: May, 314 
infections, antimicrobial therapy, 
1956: May, 407-26 
—— to antibiotics, 1956: May, 
to ae 1956: May, 
Gelatin, absorption test, of pancreatic 
function, 1955: Feb., 208 
as cleansing agent for enemas, 1956: 
Feb., 191 
Gemonil. See Metharbital. 


Genetic factors in malocclusion, 1956: 
Nov., 972 

Geniculate zoster. See Ramsay Hunt 
syndrome. 

Genitals, care of, in erythema multi- 


forme, 1956: Aug., 778 
external, anomalies of, as indication for 
urologic examination, 1955: Aug., 
662. See also Genitourinary tract. 
development in adolescence, 1954: 
May, 475 
in erythema a 1956: Aug., 


in newborn infant, 1955: May, 345 

internal, infections of, dysmenorrhea 
due to, 1955: May, 546 

organic disease of, excessive menstrua- 
tion due to, 1955: May, 548 
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Genitourinary tract, diseases, 1955: Aug., 
827-37. See also Genitals. 
infections, antimicrobial 
1956: May, 369-76 
injury, as indication for — ex- 
amination, 1955: A 
stenosis, congenital, 
due to, 1955: May, 
tumors, 1955: Aug., 939-55 


therapy, 


u 
, toe nenorthe 


Gentian violet, in candidiasis, 1956: 
Aug., 578, 864 
in exudative eczema, 1954: Nov., 


in oral thrush, 1956: Dy $51, 878 
in oxyuriasis, 1956: Feb., 183 
in aetna 1956: Feb., 185, 


Genu valgum. See Knock knee. 

Genu varum. See Bowlegs. 

Gestation, length of, 1954: Aug., 698 
ey by length of, 1954: Aug., 


Giardia infestation vs. allergic celiac syn- 
drome, 1954: Nov., 1014 
Gilchrist’s disease. 
North American. 
Gingiva, Dilantin 
Nov., 858 
epulis, 1956: Nov., 887 
Gingivitis. See under Gums. 
Gingivostomatitis, herpetic, acute, 1956: 
Aug., 531; Nov., 857, 871-5 
clinical , a, 1956: 
Nov., 
course, "1956: Nov., 873 
diagnosis, 1956: Nov., 873 
= diagnosis, "1956: Nov., 


prophylaxis, 1956: Nov., 875 
treatment, 1956: Nov., 873 
Globulin, gamma. See under Blood, pro- 

teins. 
Glomerulonephritis. 
merular. 
Glossitis. See under Tongue. 
Glossoptosis, 1956: Nov., 924 
Glottis, lesions, 1955: May, 405 
Glucose, in dehydration, 1956: Feb., 57 
in diarrhea in infancy, 1954: May, 340 
in erythema multiforme, 1956: Aug., 


78 

in hbebesla, 1956: Feb., 57 

in leptospirosis, 1955: Feb., 98 

in status asthmaticus, 1954: Nov., 983 

preoperative, in cleft lip and palate 
repair, 1956: Nov., 1031 

tolerance test, of pituitary function, 
1955: Feb., 214 

Glycerin suppository for constipation, 


1955: May, 535 
Glycogen a disease, 1954: Feb., 


diagnosis, 1954: Feb., 124 

a aa patterns, 
1954: Feb., 

treatment, 1954. Feb., 242 


‘See Blastomycosis, 


hyperplasia, 1956: 


See Nephritis, glo- 
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Gonadotropins, excretion, as test of pi- 
tuitary function, 1955: Feb., 214 
in cryptorchism, 1955: Aug., 734 
Cums tests of function, 1955: Feb., 


Gout, orthopedic signs, 1955: Nov., 946 
Gowns for care of poliomyelitis patients, 
1954: May, 489 
Gramicidin, administration, 
1956: May, 455 
Granulocytopenia as indication for bone 
marrow examination, 1955: Feb., 252 
Granuloma, coccidioidal. See Coccidio- 
idomycosis. 
—. 1956: Aug., 815 
of jaw, 1956: Nov 896 
giant cell, reparative, ” central, of jaw, 
1956: Nov., 894 
of mouth, ng Nov., 888 
monilial, 1956: Aug., 575 
pyogenic, of mouth, 1956: Nov., 888 
Granuloma coccidioides, 1956: Aug., 583 
Granuloma pyogenicum, 1955: May, 619 
Gravity aspiration of newborn, 1954: 
Nov., 847 
Groin, ringworm of. See Tinea cruris. 
Growth, Tw development, 1955: Nov., 
9 


routes of, 


ee ee rates, 1955: Nov., 
endocrine influences on, 1954: May, 
468 


growing tensions, 1955: Nov., 941 
middle childhood, 1955: Nov., 939 
physiologic maturity, 1955: Nov., 


time table, normal, 1955: Nov., 936 
components of, important, 1955: Nov., 
935 


craniofacial and somatic, and develop- 
ment of occlusion, 1956: Nov., 969 
failure, 1954: May, 433-46 
due to a a disease, 1955: Aug., 


clinical approach to problem, 


Aug., 873 : 
congenital anomalies, 1955: 
Aug., 871 


in adolescence, 1954: May, 480 
female, rhythm of, 1955: Nov., 939 
inhibition, for correction of unequal 

leg length, 1955: Nov., 
male, rhythm of, 1955: Nov., 940 
overgrowth, as cause of unequal leg 

length, 1955: Nov., 1138 
physical, 1954: May, 469 
proportions of, 1955: Nov., 935 
rate of, relation to hematopoiesis, 

1954: Aug., 598 
retardation, as “ey for urologic 

examination, gy * Aug., 

causes, 1954: May, 

local, 1955: Nov., o40. 
somatic, and craniofacial, 

opment of occlusion, 


and devel- 
1956: Nov., 
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Growth, stimulation, for correction of 
unequal leg length, 1955: Nov., 


1144 
local, 1955: Nov., 942 
undergrowth, as cause = unequal leg 
length, 1955: Nov., 1140 
variations in,  Raeend y limp due to, 
1955: Nov., 1023 
Growth factor in cleft lip and cleft pal- 
ate, 1956: Nov., 1009 
Growth hormone production as test of 
pituitary function, 1955: Feb., 215 
Growth potential, and -orthodontic treat- 
ment, 1956: Nov., 976 
Growth record of premature 
1954: Aug., 685-6 
Gums, gingivitis, 1956: Nov., 855-6 
necrotizing, acute. See Vincent's in- 
fection. 
scorbutic, 1956: Nov., 857-8 
Guthrie-Pessel disease, 1956: Aug., 547 
Gynecomastia. See Breast, hypertrophy, 
in male. 


infant, 


Hasir spasms, 1954: Feb., 260 
Hair, development in adolescence, 1954: 
May, 474 
Hallux valgus, 1955: Nov., 996 
Hand(s), ears and eyes in diagnosis of 
heart disease, 1954: Feb., 3-12 
— and development, 1955: Nov., 


Hand-Schiiller-Christian syndrome. See 
Schiiller-Christian syndrome. 
Handwashing techniques for care of po- 
liomyelitis patients, ‘’ May, 490 
Harelip, 1956: Nov., 1033- 
anatomy, 1956: Nov., 999 
and cleft palate, associated defects, 
1956: Nov., 1011 


management, perspectives in, 
1956: Nov., 995-1028. See also 
Palate, cleft. 
surgical considerations, 1956: 
Nov., 1029-47. See also Pal- 
ate, cleft. 
bilateral, surgical repair, 1956: Nov., 
1036 


in newborn, 1956: Nov., 850 
muscle imbalance, 1956: Nov., 
risk-rate, 1956: Nov., 1025 


1033 


a, surgical, 1956: Nov., 1014, 
1035 
changes incident to, 1956: Nov., 


1014 
Hay fever, 1954: Nov., 927 
Head, in newborn infant, 1955: May, 340 
injuries, 1954: Nov., 787-99 
Headache, age distribution, 1955: May, 


597 
allergic, 1954: Nov., 1018 
in coccidioidomycosis, 1955: Feb., 114 
irritability and fatigue, 1955: May, 
595-603 


location, 1955: May, 598 
post-traumatic, 1955: May, 600 
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Health, emotional, in cleft lip and cleft 
palate, 1956: Nov., 1023 
Hearing loss in cleft lip and cleft palate, 
1956: Nov., 1019 
Heart, abnormalities, 
notic, diagnosis, 
115-3 


congenital, 


1954: 


acya- 
Feb., 


as cause of retarded growth, 1954: 
May, 440 
cyanotic, associated with right 
ventricular hypertrophy, pa- 
thology, 1954: Feb., 33 


diagnosis, 1954: Feb., 131-46 

electrocardiogram in, 1954: Feb., 
51-71 

cor biloculare, pathology, 1954: 
Feb., 38 

cor triatriatum, pathology, 1954: 
Feb., 27 


cor triloculare biatriatum, pathol- 
ogy, 1954: Feb., 38 
Eisenmenger complex, a 
graphy in, 1954: Feb., 87 

diagnosis, 1954: Feb., 142 
murmur in, 1955: Ma » 447 
pathology, 1954: Feb., 
—s surgical, 1954: Feb., 


foramen ovale, patent, with pul- 
monary valvular _ stenosis, 
angiocardiography in, 1954: 
Feb., 80 
ay closure, pathology, 
1954: 
infundibular tian, stenosis, path- 
ology, 1954: Feb 


infundibular stenosis, punch v2lvu- 
lotomy for, 1954: Feb., 208 
—— syndrome, 1954: Feb., 


28 
tetralogy of Fallot, oad 
phy in, 1954: F 
catheterization in, “1954: Feb., 


diagnosis, 1954: Feb., 138 
murmur in, 1955: May, 447 
pathology, 1954: Feb., 34 
treatment, surgical, 1954: Feb., 
204 
arteriosus, diagnosis, 1954: 
Feb., 142 
persistent, __ angiocardiography 
in, 1954: Fe 
pathology, 1954: Feb., 37 
truncus communis, surgical treat- 
ment, 1954: Feb., 212 
block, 1954: Feb., 231 
— attack, 1954: Feb., 


truncus 


atrioventricular, 1954: Feb., 231 
congenital, 1954: Feb., 232 
sino-atrial, 1954: Feb., 231 
Stokes-Adams syndrome, 1954: 
Nov., 870 
1954: Feb., 


catheterization, clinical, 
3 
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Heart, disease, acyanotic, 
: Feb., 

es studies, value of, 1954: Feb., 


congenital, electrocardiogram in dif- 
a, diagnosis, 1954: Feb., 


pathology, 1954: Feb., 13-49 
P wave contour in, 1954: Feb., 


64 
cyanotic, persistent, pathology, 
1954: Feb., 3 


with decreased pulmonary mark- 
ings, electrocardiogram in dif- 
—— diagnosis, 1954: Feb., 
diagnosis, eyes, hands and ears in, 
1954: Feb., 3- 
theumatic, 1956: May, 399 
syncope due to, 1955: May, 609 
electrocardiography, in congenital mal- 
formations, 1954: Feb., 51-71 
in diagnosis of cyanotic "congenital 
malformations, 1954: Feb., 137 
in differential diagnosis of congeni- 
tal heart disease, 1954: Feb., 64 
failure, blood protein changes in, 1955: 
Feb., 269 
congestive, acute, 1954: Nov., 867 
management, 1954: Nov., 868 
edema due to, 1955: May, 394 
fluoroscopic and roentgenographic ex- 
aminations, 1954: Feb., 135 
friction rub, 1954: Feb., 10; 1955: 
May, 446 
glycogen storage disease. See Glycogen 
storage disease. 
hypertrophy, 1954: Feb., 134 
diagnosis, 1954: Feb., 12 
electrocardiographic patterns, 1954: 
Feb., 60 
fibroelastosis, congenital, electro- 
cardiographic patterns, 1954: 


Feb., 
—— 1954: Feb., 22, 243, 
fibrosis, endomyocardial, 1954: Feb., 


idionathic, “>. a pat- 
terns, 1954: Feb., 59 
in infancy, 1954: Feb., 235-50 
in newborn infant, 1955: May, 344 
murmurs, 1954: Feb., 8; 1955: May, 


442 
congenital, 1954: Feb., 10 
cardiac and great vessel malforma- 
tions, 1955: May, 446 
diastolic, aortic, 1955: May, 445 
evaluation, 1955: May, 443 
functional, 1954: Feb., 8, 254; 1955: 
May, 444 
in rheumatic fever, 1954: Feb., 254 
interpretation, 1955: May, 441-8 
mid-diastolic, — 1955: May, 445 
organic, 1954: F 8, 256 
acquired, 1955: May, 444 


INDEX TO VOLUMES 1, 2 AND 3 (1954, 1955 AND 1956) 


pathology, Heart, murmurs, physiologic or innocent, 


May, 444 
presystolic, apical, 1955: May, 445 
pulmonic, 1955: May, 445 
significance, 1954: Feb., 134 
systolic, apical blowing, 1955: May, 
444 


tricuspid, 1955: May, 445 
position, anomalies of, <7 we 
graphic patterns, 1954: 68 
rate, bradycardia, sinus, 1504. Feb., 


sounds, 1955: May, 441 
strain, combined, /. <7 Pe 
patterns, 1954: 
PO acne Bins Fe po tll adap- 
tation type, 1954: Feb., 52, 


55 
barrage type, 1954: Feb., 52, 


left, electrocardiographic patterns, 
4: Feb., 
right, electrocardiographic patterns, 
1954: Feb., 52 
surgery, anesthesia for, 1954: Feb., 
147- 


vascular markings, 1954: Feb., 135 
Heat, ~— for poliomyelitis patients, 
1954: N 
Heat pPan a 1956: Aug., 795 
Heat rash. See Miliaria. 
Height. See Body, height. 
Heliotheiapy in acne vulgaris, 
Aug., 
Hemangioendothelioma. See under Tu- 
mors, angioendothelioma. ; 
Hemangioma. See under Tumors, angi- 
oma. 
Hemangiosarcoma, 1955: May, 621 


1956: 


Hematoma, of scalp, treatment, 1954: 
Nov., 7 
subdural. See under Meninges, hemor- 
rhage. 


Hematuria as indication for urologic ex- 
amination, 1955: Aug., 659 
Hemoglobin, abnormalities, as indication 
for bone marrow examination, 1955: 
Feb., 
count, ‘in erythema multiforme, 1956: 
Aug., 775 ; 
degradation, in premature infant, 1954: 
Aug., 
level of, prematurity and, 1954: Aug., 
7 


07 
normal values, 1954: May, 367 
synthesis, in premature infant, 1954: 
Aug., 596 
Hemolytic disease of newborn, 1954: 
May, 283-302, 388; 1955: May, 
4 


due_ to ay incompatibility, 
1955: May, 454 

due to Rh incompatibility, 1955: 
May, 452 


due to other blood group incom- 
patibilities, 1955: May, 455 











Hemolytic disease of newborn, edema 
due to, 1955: May, 395 


in ew > infant, 1954: Aug., 
41-54 

inspissated bile due to, 1955: 
May, 458 

liver function tests in, 1955: Feb., 


184 
Hemophilus influenzae meningitis, 1956: 
May, 381 
Hemorrhage, adrenal, in newborn, 1954: 
May, 331 
comet, 1956: Feb., 16 
as indication for operation in ulcera- 
tive colitis, 1956: Feb., 160 
—— signs, orthopedic, 1955: Nov., 
9 


complicating fracture of jaw, 1956: 
Nov., 918 

due » intraoral laceration, 1956: Nov., 
91 


extradural, treatment, 1954: Nov., 793 
in erythroblastotic premature infant, 
1954: Aug., 548 
inapparent, from fetal surface of pla- 
cental-uterine junction into mater- 
nal circulation, 1954: Aug., 566 
petechial, 4 mouth of newborn, 1956: 
Nov., 849 
rectal, 1956: Feb., 207-14. See also 
Rectum, bleeding from. 
subarachnoid. See under Meninges, 
hemorrhage. 
subdural, toestmnent, 1954: ‘es 795 
Hemorthoidal veins, 1956: Feb., 
Hemorrhoids, 1956: Feb., 116-7 
Heparinoid substances, ‘circulating, in- 
crease in, excessive menstruation due 
to, 1955: May, 549 
Hepatitis, acute, liver function tests in, 
1955: Feb., 186 
a 1954: May, 


5 
reactions, 1954: Mav, 358 
neonatal, 1955: May, 459 
vomiting due to, 1955: May, 497 
Heredity, as cause of retarded growth, 
1954: May, 437 
in a dermatitis, 1956: Aug., 


in enuresis, 1955: Aug., 820 
“— gain failure due to, 1955: May, 


Hermaphrodism, pseudohermaphrodism, 
in female, differentiation from hypo- 
spadias, 1955: Aug., 711 

Hernia, er 1954: Nov., 

in a infant, 1954: Aug., 
9 
vomiting due to, 1955: May, 490 
inguinal, incarcerated, in newborn, 


1954: May, 315 
retroperitoneal, 1956: Feb., 6 
relation to colon, 1956: Feb., 5 
Herpangina. See under Throat, infec- 
tions. 
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Herpes simplex, 1954: Nov., 927; 1956: 
Aug., 528-37 
erythema multiforme due to, 1956: 
Aug., 780 
infections, classification, 1956: Aug., 
0 


recurrent, 1956: Aug., 532 
traumatic, 1956: Aug., 531 
Herpes zoster, 1956: Aug., 538-41 
ee 2 whipworm infection, 
1956: Feb., 
Hip, disease, "ine of, 1955: Nov., 1025 
dislocation, anatomic classification, 
1955: Nov., 1084 
congenital, limp due to, 1955: Nov., 


1025 
physical findings, 1955: Nov., 1088 
dysplasia, congenital, 1955: Nov., 
1081-96 
classification, 1955: Nov., 1083 
preluxation, anatomic classification, 
1955: Nov., 1084 
physical findings, 1955: Nov., 1087 
subluxation, —- classification, 
1955: Nov., 1 
physical st the 1955: Nov., 1088 


ae, transient, 1955: Nov., 1073- 
tuberculosis, limp due to, 1955: Nov., 
1027 


Hirschsprung’s disease. See Colon, mega- 


colon. 
Histoplasmosis, 1955: Feb., 127-49; 
1956: May, 417; Aug., 584-5 


diagnosis, 1956: May, 358 
treatment, 1956: May, 365 
History, in diagnosis of congenital dys- 
plasia of hip, 1955: Nov., 1086 
in gastrointestinal allergy, 1954: Nov., 
1000 


Hives. See Angioedemua; Urticaria. 
Hobbies, contact dermatitis due _ to, 
1956: Aug., 655 
Hormone(s), administration, edema due 
to, 1955: May, 395 
growth, production of, as test of pitu- 
itary function, 1955: Feb., 215 
in infectious diseases, 1954: May, 419 
on water, in newborn, 1954: May, 


selective effect on organ of response 
in acne vulgaris, 1956: Aug., 721 
therapy, in acne vulgaris, 1956: Aug., 
732 


in ulcerative colitis, 1956: Feb., 158 
relation to antibiotic therapy, 1956: 


May, 2 
Horseshoe kidney, 1955: Aug., 679 


Hospitalization for ulcerative colitis, 
1956: Feb., 157 

Host-drug-pathogen interactions, 1956: 
May, 


Hyaline membrane. See under Lungs, 
abnormalities. 

Hyaluronidase for parenteral fluid ther- 
apy in premature infant, 1954: Aug., 
655, 675 
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Hydrarthrosis, intermittent, of hip. See 
Hip, synovitis, transient. 

Hydration in status asthmaticus, 1954: 
Nov., 983 


I ye gy technique in 
I 


atopic dermatitis, 1956: Aug., 618 

Hydroa aestivale. See Hydroa vaccini- 
forme. 

Hydroa puerorum. See Hydroa vaccini- 
forme. 

Hydroa accra, 1956: Aug., 692- 


Hydrocele, 1955: Aug., 832-6 
acute, 1955: Aug., 834 
chronic, 1955: Aug., 834 
congenital, 1955: Aug., 834 
infantile, 1955: Aug., 834 

Hydrocephalus in premature 
1954: Aug., 577 

Hydrochloric acid in rectal procidentia, 
1956: Feb., 119 

Hydrocortisone. See under Adrenocorti- 
cal preparations. 

Hydrogen peroxide, = verruca vulgaris, 


infant, 


1956: Nov., 
in papillary 1. ae of tongue, 
1956: Nov., 929 


Hydrolability in ‘celiac syndrome and 
mucoviscidosis, 1954: May, 397 

Hydronephrosis, "congenital, due to ob- 
struction at ureteropelvic junction, 
1955: Aug., 682-4 

Hydrophobia. See Rabies. 

Hydroureter. See under Ureters. 


Hygiene, poor, as cause of retarded 
growth, 1954: May, 444 
salivary gland, 1956: Nov., 


Hygroma, 
941 


subdural, treatment, 1954: Nov., 796 
Hygroma colli congenitum, 1956: Nov., 
890 . 
Hyperglobulinemia. 
emia. 
ee, in —— Seen 
syndrome, 1954: N 
Hyperkalemia, 1954: os 889 
Hyperlipemia, familial, idiopathic, 1956: 
Aug., 814 
Hypernatremia, 1954: Nov., 891 
causes, 1954: Nov., 892 
Hyperosmolarity, in "infants, treatment, 
1954: May, 343 
with edema and hypocalcemia, 1954: 
May, 346 
Hyperproteinemia, 1955: Feb., 270 
- hypoproteinemia, 1955: Feb., 


See Hyperprotein- 


Hypersensitivity syndromes, 1956: Aug., 
771-90 


Hypersplenism. See ae. 
Hypertension. See Blood pressure, high. 
ee See Hypoprotein- 


Hypogammaglobulinemia, 1955: Feb., 274 
edema due to, 1955: May, 393 
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ee. See under Blood, sugar. 
Hypokalemia, 1954: Nov., 888 

causes, 1954: Nov., 889 
Hyponatremia, 1954: Nov., 890 
Hypophysis cerebri. See Pituitary body. 
Hypoproteinemia, 1955: Feb., 268 

aa hyperproteinemia, 1955: Feb., 


71 
edema due to, 1955: May, 392 
in infancy, causes, 1955: May, 392 
Hypospadias, 1955: ’Aug., 698- 9, 711-24 

differentiation from pseudohermaphro- 

dism in female, 1955: Aug., 711 
epispadias and, 1955: Aug., 711-28 
perineal, 1955: Aug., 699 

— of vagina in, 1955: Aug., 


723 
surgery, 1955: Aug., 712 
urethral fistulas in, treatment, 1955: 
Aug., 724 
Hyposuprarenalism. See Addison’s dis- 
ease. 
Hypothalamus, lesions, breast enlarge- 
ment due to, 1955: May, 580 
Hypothermia. See under Temperature, 


body. 
Hypothyroidism. See under Thyroid. 
Hypsarhythmia, electroencephalogram in, 


1955: Feb., 295 


Ice, dry, for nevus vasculosus, 1955: 
May, 622 

Ichthyol. See Sulfonated bitumen. 

Ichthyosis, 1956: Aug., 688-90 

Ichthyosis congenita, 1956: Aug., 689 

Ichthyosis cornea. See Keratosis pilaris. 

Ichthyosis follicularis, 1956: Aug., 690 

Ichthyosis hystrix, 1956: Aug., 689 

—" hystrix linearis, 1956: Aug., 
89 

Ichthyosis nacree, 1956: Aug., 689 

Ichthyosis nigricans, 1956: Aug., 689 

Ichthyosis nitida, 1956: Aug., 689 

Ichthyosis sauroderma, 1956: Aug., 689 

Ichthyosis sebacea, 1956: Aug., 690 

Ichthyosis serpentina, 1956: Aug., 689 

Ichthyosis simplex, 1956: Aug., 688 

Icterus. See Jaundice. 

Id reactions, immunology and, 
Aug., 585 

Ileal membrane, Lane’s, 1956: Feb., 4 

Ileitis, backwash, 1956: Feb., 154, 165 

Ileoappendicular fossa, 1956: Feb., 7 

Ileocecal fossa, 1956: Feb., 7 

Ileum duplex. See Intestine(s), duplica- 
tions. 

Ileus, meconium. See Meconium ileus. 

Iliotycin. See Erythromycin. 

Illegitimacy as cause of retarded growth, 
1954: May, 438 

-—— sudden, in infancy, 1955: May, 


1956: 


Immaturity, degree of, effect on pre- 
mature mortality, 1954: Aug., 573 
Immobility and calculi, 1955: Aug., 862 
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Immune substances in treatment of in- 
fectious diseases, 1954: May, 416 
Immunization, 1954: May, 349-65 


Immunology and “id” reactions, 1956: 
Aug., 585 
Impetigo, furfuiaceous, classification, 


1956: Aug., 507 
treatment, 1956: Aug., 516 
of newborn, classification, 1956: Aug., 
506 
treatment, 1956: Aug., 515 
Impetigo ——, classification, 1956: 
Aug., 
treatment, 1956: Aug., 514 
Incisor. See under Teeth. 
Inclusion cyst. See Intestine(s), duplica- 
tions. 
a a pigmenti, 1956: Aug., 702- 


Naegeli type, 1956: Aug., 704 
Independence, emotional need of chil- 
dren for, 1954: May, 459 
Individual, acceptance as, emotional need 
of children for, 1954: May, 458 
Infection(s) acute, vomiting due to, 
1955: May, 489 
as cause of retarded growth, 1954: 
May, 443 
chronic, blood protein changes in, 
1955: Feb., 27 
“—- vomiting due to, 1955: May, 
9 


4 
headache due to, 1955: May, 598 
in atopic dermatitis, 1956: Aug., 603 
in newborn, jaundice due to, 1955: 
May, 456 
intestinal, vs. intoxication, 1956: Feb., 


1955: May, 


- S/ 


43 
laryngeal edema due to, 
407 


oral, diagnosis = management, 1956: 


Nov., 871-8 
in newborn, 1956: Nov., 851 
parenteral, diarrhea complicating, 


1956: Feb., 141 
vomiting due to, 1955: May, 496 
Pasteurella, 1955: Feb., 3-17 
periapical, 1956: Nov., 859-60 
pinworm. See Oxyuriasis. 
prevention, in premature infants, 1954: 
Aug., 538, 584, 644 


resistant to antibiotics, management, 
1956: May, 348 ; 
respiratory. See under Respiratory 


tract. 
salivary gland, 1956: Nov., 933-42. 
See also Salivary gland infection. 
secondary, in contact dermatitis, 1956: 
Aug., 661 
to diaper dermatitis, 1956: Aug., 761 
size of, as prognostic factor in tuber- 
culosis, 1956: May, 428 
unusual, symposium on, 1955: Feb., 
1-174 


urinary. See under Urinary tract. 
urticaria due to, 1956: Aug., 786 
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Infection(s), Vincent’s, 1956: Nov., 856-7 
vs. allergic tension-fatigue syndrome, 
1954: Nov., 1033 
weight gain failure due to, in children, 
1955: May, 571 
in infancy, 1955: May, 569 
whipworm, 1956: Feb., 178 
with predominantly oral manifesta- 
tions, 1956: Nov., 871 


Infectious diseases, causative agents, 
May, 409 
efficacy of therapeutic agents, 1954: 
May, 406 


not primarily involving the = 
oral manifestations, 1956: Nov. 
879 

treatment, specific, 1954: May, 405- 
420 


Inflammations of skin, 1956: Aug., 692 
Influenza, diagnosis, 1956: May, 354 
Infraorbital edema in allergic tension- 
fatigue syndrome, 1954: Nov., 1032 
Infundibular stenosis. See under Heart, 
abnormalities. 
INH. See Isoniazid. 
Inhalants, skin tests to, 1954: Nov., 937 
Inheritance. See Heredity. 
Injuries, —. of mouth, 
1956: N 853 
head, 1954: We. 787-99 
prevention, in convulsions, 1954: Nov., 


Insecticides, gg Aug., 636 
poisoning by, 1954: Nov., 781 
Insulin, in diabetic acidosis, "1954: 
884 


in newborn, 


Nov., 


tolerance test, of pituitary function, 
1955: Feb 
Intercolic membrances, 1956: Feb., 5 
Intermittent pressure, negative, 1954: 
Nov., 851 
positive, 1954: Nov., 850 
Intersigmoid fossa, 1956: Feb., 7 


Intertrigo vs. diaper dermatitis, 1956: 
Aug., 762 
Intestine(s ), atresia of, 1954: Nov., 913 


in newborn, 1954: May, 312 
in premature infant, 1954: Aug., 578 
diverticula, Meckel’s, rectal bleeding 
due to, © a May, 515; 1956: 
Feb., 
vomiting ya to, 1955: May, 497 
duplications, 1956: Feb., 85-7 
in newborn, 1956: Nov., 848 
rectal bleeding due to, 1956: Feb., 
210 


gas pattern, normal, 1954: Nov., 911 


— treatment, 1956: Feb., 
14 
vs. infection, 1956: Feb., 143 
large, malignancy, 1956: Feb., 105-8 
obstruction, as sane of polyp, 
1956: Feb., 
functional, ote due to, 1955: 
May, 493 


in early infancy, 1954: Nov., 907-18 
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eee: obstruction, in newborn 
infant, 1954: May, 303-20 
vomiting due to, 1955: May, 497 
parasitoses, protozoan and metazoan, 


1956: Feb., 169-90 
polyps, rectal bleeding due to, 1955: 
May, 517 


involvement in ulcerative coli- 
tis, “3 on prognosis, 1956: 
Feb., 
roentgen sole of, in hug celiac 
syndrome, 1954: N 1011 
a. in newbom, Wk. May, 312 
n premature infant, a Aug., 578 
volva 1s, 1956: Feb., 
in newborn, 1954: i 310 
treatment, 1954: May, 311 
midgut, with malrotation, 1954: 
Nov., 
— bleeding due to, 1956: Feb., 


roentgen study, 1956: Feb., 36 
vomiting due to, 1955: May, 493 
intone, limp due to, 1955: Nov., 
Intoxication, barbiturate, 1954: Nov., 775 
intestinal. See under Intestine/(s). 
potassium, 1954: Nov., 889 
salicylate, 1954: Nov., 776 
Intra-abdominal bands or membranes, 
1956: Feb 
Intracranial conditions, vomiting due to, 
after neonatal period, 1955: 
May, 498 
in newborn, 1955: May, 488 
a in “newborn, 1954: May, 


treatment, 1954: May, 316 
rectal bleeding due - 1955: May, 
516; 1956: Feb., 211 
roentgen study, 1956: Feb., 50 
sigmoid, recurrent, chronic, rectal 
bleeding due to, 1956: Feb., 212 
aa procidentia, 1956: Feb., 117, 


small, 


vomiting due to, 1955: May, 497 
Iodine, in tinea capitis, sy ‘Aug., 565 
in tinea circinata, 1956: Aug., 569 
level or uptake, as test of thyroid func- 

tion, 1955: Feb., 216 
lodochlothydroxyquin, in 
956: Aug.. 748 
in eczematous dermatitis, 1956: Aug., 


cradle cap, 


Ipecac, syrup of, in asthma, 1954: Nov., 
Iproniazid. See Isoniazid. 
Iron, requirements, daily, 1955: May, 434 


therapy, for premature infant, 1954: 
Aug., 583, 672 
in anemia of prematurity, 1954: 
Aug., 599 
Iron deficiency anemia. See under 
Anemia(s). 
Irritabilitv, fatigue and headache, 1955: 


May, 595-603. See also Headache. 
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Irritants, removal, in contact dermatitis, 
1956: Aug., 662 

— fibroma of mouth, 1956: Nov., 

Irritation hyperplasia of check, 1956: 
Nov., 887 

Isolation in smallpox, 1955: Feb., 26 

Isoniazid, absorption, 1956: May, "250 


administration, 1956: May, 251 
applied pharmacology, 1056: May, 
249-52 


chemistry, 1956: May, 250 
distribution, 1956: May, 250 
dosage, 1956: May, 251 
excretion, 1956: May, 250 
in meningitis, 1954: "May, 415; 1956: 
May, 251, 435 
in renal tuberculosis, 1955: Aug., 800 
in tuberculosis, 1956: May, 251, 365, 
429, 432, 434 
of a and joints, 1955: Nov., 
1134 
“ee action, 1956: May, 
0 


toxicity, 1956: May, 251 
Isonicotinic acid hydrazide. See Isoniazid. 
Isuprel in asthma, 1954: Nov., 818, 979 
Itch, jockey. See Tinea cruris. 
swimmer’s. See Dermatitis, cercarial. 
Ivy poisoning. See Rhus dermatitis. 


Jacxson’s membrane, 1956: Feb., 4 
Jacquet, erythema of, 1956: Aug., 760 
Jaundice, after first week, 1955: May, 456 
in erythroblastotic premature infant, 
1954: Aug., 549 
in first week, 1955: May, 450 
causes, 1955: May, 449 
in infancy, 1955: May, 449-64 
nonhemolytic, familial, congenital, 
with kernicterus, 1955: May, 462 
obstructive, liver function tests in, 
1955: Feb., 185 
prolonged, in infancy, differential 
diagnosis, 1955: May, 46] 
physiologic, in full term infant, 1955: 
May, 45 
in premature infant, 1955: a 450 
of newborn, 1955: May, 338 
prolonged, i955: May, 461 
Jaws, — cherubism, 1956: Nov., 


micrognathia, congenital, 1956: 
Nov., 972 
in newborn, 1956: Nov., 850 
eee mandibular, 1956: 
Nov., 972 
fractures, 1956: Nov., 915-18 
complications, 1956: Nov., 918 


mandible, fractures, 1956: Nov., 915- 
mee 4 subchondylar, 1956: Nov., 


treatment, 1956: Nov., 915 
—— in newborn, 1956: Nov., 
850 
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Jaws, maxilla, fractures, 1956: Nov., 917 

osteomyelitis, in newborn, 1956: 
Nov., 
tumors, benign, 1956: Nov., 893 

malignant, 1956: Nov., 900 
metastatic, 1956: Nov., 902 

Jejunal eee mesocolic, 1956: 
eb., 

Jockey itch. See Tinea cruris. 

on oo limp due to, 1955: Nov., 


pains, in diagnosis of heart disease, 
954: Feb., 
tuberculosis, 1955: Nov., 1129-36; 


1956: May, 436 


Keratoconus. See Cornea, conical. 
Keratosis pilaris, 1956: Aug., 690-1 
Keratosis suprafollicularis. 


pilaris. 
Kerion celsi, 1956: Aug., 561, 563 
treatment, 1956: Aug., 567 
Kernicterus, 1954: May, 288 
cangenital familial nonhemolytic jaun- 
dice with, 1955: May, 462 
in erythroblastotic premature infant, 
1954: Aug., 550 
Kerosene poisoning, 1954: Nov., 774 
Ketones in urine. See Urine, ketone 


bodies. 
Ketosis, 1956: Feb., 57 
Ketosteroids, excretion, as test of adrenal 
cortical function, 1955: Feb., 221 
physiology, in newborn, 1954: May, 


Kidneys, abnormalities, 1955: Aug., 676 
congenital, as cause of retarded 
growth, 1954: May, 440 
function tests in, 1955: Feb., 195 
of form and —.?. , 1955: Aug., 679 
abscess, 1955: Aug., 
calculi, 1955: Aug., ‘360 
carbuncle, 1955: Aug., 773 
complications of sulfonamide therapy, 
56: May, 241 
diagnosis, 1956: May, 242 
prevention, 1956: May, 243 
treatment, 1956: May, 242 
diseases, blood protein changes in, 
1955: Feb., 269 
double, problem of, 1955: Aug., 684 
ectopic, 1955: Aug 
failure, acute, function tests in, 1955: 
Feb., 197 
functions, discrete, measurement of, 
955: Feb 
“a edema due to, 1955: May, 
9 


tests, 1955: Feb., 191-200 
clearance of endogenous sub- 
stances, 1955: Feb., 192 
concentration of substances in 
blood, 1955: Feb., 194 
excretion of injected substances, 
1955: Feb., 193 


See Keratosis 
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Kidneys, functions, tests, in common kid- 
ney diseases, 1955: Feb., 195 
maximum concentrating capacity, 
1955: Feb., 195 
procedures and methods, 


1955: Feb., 198 
procedures and methods, 1955: 
Feb., 197 


horseshoe, i955: Aug., 679 
hypoplasia, 1955: Aug., 677 
infections, acute, bacillary, 1955: Aug., 


775 
coccal, hematogenous, 1955: 
Aug. is Fee 


insufficiency, as gw for urologic 
examination, 1955: Aug., 66 

malrotated, 1955: Aug., 682 

multicystic, unilateral, congenital, 
1955: Aug., 679 

—_ duplication of, 1955: Aug., 684- 


polycystic, 1955: Aug., 677 
reactions to antibiotics, 1956: May, 
1 


solitary, congenital, 1955: Aug., 677 
tuberculosis, 1955: Aug., 793-801 
advanced (destructive ) lesions, 1955: 


Aug., 795 


bladder and genital lesions, 1955: 
Aug., 797 

minimal (noncavitary) lesions, 1955: 
Aug., 795 

moderately res lesions, 1955: 
Aug 


tumors, W ‘lms’ tumors, 1955: Aug., 
839-47 
Klinefelter’s syndrome, gynecomastia due 
to, 1955: May, 590 
Knee, lesions, in childhood, 1955: Nov., 
1035-5 
ligaments, abnormalities of, bowlegs 
and knock knees due to, 1955: 
Nov., 1055 
internal collateral, strain of, chronic, 
limp due to, 1955: Nov., 1022 
Knock knee, 1955: Nov., 1044-6 
and bowlegs in childhood, 1955: 
Nov., 1053-71 
classification, 1955: Nov., 1054 
Koplik spot in measles, 1956: Nov., 879 
Kwell. See Benzene hexachloride. 
Kyphosis. See under Spine, curvature. 
Kyphosis juvenilis. See Back, round, dor- 
sal wedging. 
ho frenum, abnormal, 1956: Nov., 
Labor, induction, premature, contraindi- 
cations, 1954: Aug., 552 
in erythroblastosis fetalis, 1954: 
Aug., 551 
ae =. Bg 1954: Aug., 552 
— ws anemia and, 1954: Aug., 


management, 1954: Nov., 856 
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Laboratory tests, and special procedures, 
~<a, on, 1955: Feb., 175- 


routine, in premature infants, 1954: 
Aug., 642 
Lanatoside C in | tachycardia, 
1954: Nov., 
Lane’s ileal + ee 1956: Feb., 4 
Larva — cutaneous, 1956: ‘Aug. _ 


~ to Strongyloides, 1956: Feb., 
85 


5 
Laryngismus stridulus, 1955: May, 408 
Laryngitis, diagnosis, 1956: May, 360 
Laryngomalacia. See Stridor, laryngeal. 
Laryngotracheobronchitis. See under Res- 

piratory tract, diseases. 
Larynx, congenital web, 1955: May, 406 
cysts, 1955: May, 404 
edema, 1955: May, 407 
neoplasm, 1955: May, 408 
obstruction, 1954: Nov., 812 
Lavage, gastric, in tuberculosis, 
May, 431 
Lead poisoning, 1954: Nov., 776 
Leche de higuerén = Whipworm infec- 
tion, 1956: Feb., 
Leg, abnormalities, a bowlegs 
or knock knees due to, 1955: 
Nov., 1056 
paralytic, bowlegs or oy knees 
due to, 1955: Nov., 
amputation, 1955: Nov., "1s 
comparison —, arm amputation, 
1955: Nov., 
epiphysial plate, a al to, bowlegs or 
knock knees due to, 1955: Nov., 
1067 
— and development, 1955: Nov., 
937 
length, ggg in, limp due to, 
1955: 2 
unequal, 1958: Nov., 1137-55 
clinical problem, 1955: Nov., 1147 
— methods, 1955: Nov., 


in + 1955: Nov., 1143 
-: in rheumatic fever, 1954: ’Feb., 
5 
surgery, bowlegs or knock knees due to, 
1955: Nov., 1068 
Leiner’s disease. See Erythroderma des- 
quamativum. 
Lentigines, 1956: Aug., 684 
Leptospirosis, 1955: Feb., 87-100 
Letterer-Siwe disease, 1956: Aug., 814 
Leukasmus, congenital. See Albinism. 
Leukemia, 1955: May, 435 
acute, as indication for bone marrow 
examination, 1955: Feb., 247 
bone marrow examination in, 
1955: Feb., 254 
chronic, as indication for bone mar- 
row examination, 1955: Feb., 248 
vs. erythema multiforme, 1956: ’Aug., 
777 


1956: 


value, 
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Leukemoid reactions as indication for 
— marrow examination, 1955: Feb., 
51 


Leukocytes, count, in erythema multi- 
forme, 1956: Aug., 775 
in rheumatic fever, 1954: Feb., 260 
Leukocytosis. See Leukocytes, count. 
Leukoderma, congenital. See Albinism. 
Leukopathia, congen‘tal. See Albinism. 
Levophed in Wa_)ouse-Friderichsen 
syndrome, 1956: 1 iay, 392 
Lichen pilaris. See ‘osis pilaris. 
Lichen planus vs. ato; ermatitis, 1956: 
Aug., 609 
Lichen simplex chronicus, 1956: Aug., 
750- 
classification, 1956: Aug., 744 
Lichen urticatus. See Urticaria papulosa. 
Ligaments, paralysis, changes in, 1955: 
Nov., 990 
Limp, i955: May, 388 
childhood, 19 O55: Nov., 1021-33 
a static disturbances, 1955: Nov., 


due to tuberculosis of hip joint, 1955: 
Nov., 1027 
in slipping of a” femoral epiph- 
ysis, 1955: Nov., 
of hip disease, 1985: Nov. 1025 
of trauma, 1955: Nov., 1024 
paralytic, 1955: Nov., 1029 
Linen, care of, for poliomyelitis patients, 
1954: May, 490 
Lingua nigra. See Tongue, hairy, black. 
Lip, cleft. See Harelip. 
injuries, 1956: Nov., 910 
margins, in newborn, 1956: Nov., 847 
upper, frenum of, in newborn, 1956: 
Nov., 
Lipoma. See under Tumors. 
Lipoprotein metabolic disorders as indi- 
caiions for bone marrow examination, 
1955: Feb., 250 
Liver, abnormalities, congenital, as cause 
ae growth, 1954: May, 


breast enlargement due to, 
May, 591 
function tests in, 1955: Feb., 186 
function tests, 1955: Feb., 177-90 
— application, 1955: Feb., 
] 


methods, 1955: Feb., 179 
normal values, 1955: Feb., 179 


cirrhosis, 


granulomas, function tests in, 1955: 
Feb., 188 

involvement due to chloramphenicol, 
1956: May, 324 


1956: May, 


reactions to antibiotics, 
442 


tumors, function tests in, 1955: Feb., 
188 


Living, regimen of, weight gain failure 
due to, 1955: May, 

Locomotion in paralytic foot deformities, 
1955: Nov., 988 
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drying, in cuntact dermatitis, 
6: Aug., 

in acne vulgaris, 1956: Aug., 726, 727 
in a dermatitis, 1956: Aug., 615, 


Lotions, 


Love, lack of, as cause of behavior prob- 
lems, 1954: May, 459 
Lumbar puncture. See Spinal puncture. 


Lungs, abnormalities, congenital, as 
cause of retarded growth, 1954: 
May, 440 


hyaline membrane, 1954: Aug., 645 
in —— infant, 1954: 
Aug., 581, 
prevention, 1954. Aug., 538 
collapse, in premature infant, 1954: 
Aug., 581 
med resection for, 1954: Aug., 
/ 


cysts, congenital, pulmonary resection 
for, 1954: Aug., 714 
fetal, importance of degree of matura- 
tion, 1954: Aug., 529 
infections, treatment, 1956: May, 363 
of newborn infant, 1955: May, 344 
oxygenation, in resuscitation of pre- 
mature infant, 1954: Aug., 535 
resection, 1954: Aug.. 709-20 
roentgenogram in tuberculosis, 1956: 
May, 430 
Lupus erythematosus, cutaneous mani- 
festations, 1956: Aug., 820 
systemic, as indication for bone 
marrow examination, 1955: Feb., 
Lutembacher syndrome. See under 
Heart, abnormalities. 
Lye poisoning, 1954: Nov., 773 
Lymph nodes, hilar, enlarged, and posi- 
tive tuberculin test, 1956: May, 433 
Lymphadenitis, cervical, 1956: May, 433 


vs. salivary gland infection, 1956: 
Nov., 942 
mesenteric, vomiting due to, 1955: 
May, 497 


vs. mumps, 1956: Nov., 936 
Lymphadenopathy in erythema multi- 
forme, 1956: Aug., 774 
Lymphangioma. See under 

angioma. 
Lymphatic drainage of cecum and colon, 
1956: Feb., 7 
Lympho-epithelioma of soft tissues of 
mouth, 1956: Nov., 891 
Lymphogranuloma venereum, relation to 
erythema nodosum, 1956: Aug., 783 
Lymphosarcoma. See under Sarcoma. 
Lyssa. See Rabies. 


Tumors, 


MACROGENITOSOMIA precox. See Adre- 
nals, hyperplasia. 
Macroglossia, 1956: Nov., 923 
diseases producing, 1956: Nov., 924 
Magnamycin. See Carbomycin. 
——, milk of, in constipation, 1956: 
eb., 
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Magnesium sulfate in congestive failure, 


Nov., 868 
Malaise in coccidioidomycosis, 1955: 
Feb., 
Malformations. See Abnormalities and 


deformities. 

a get as cause of retarded growth, 
1954: May, 

Malnutrition. See Nutrition, disorders. 

Malrotation with midgut volvulus, 1954: 
Nov., 916 

Malta fever. See Brucellosis. 

Mammoplasia, 1955: May, 586 

Mandelic acid in urogenital tract infec- 
tions, 1956: May, 372 

Mandible. See under Jaws. 

Manson’s schistosomiasis, 
186-8 

Marasmus, 1956: Nov., 1061 

Marrow, bone. See under Bones. 

Marsilid. See Iproniazid. 

Massage, abdominal, for 
1955: May, 536 

Mastication, psychological 

feeding, 1956: Nov., 

tongue in, 1956: Nov., 921 

Mastoiditis, zygomatic, vs. mumps, 1956: 
Nov., 936 

Maternal factors in prematurity, 1954: 
Aug., 515-26 

Maxilla. See under Jaws. 

Measles, diagnosis, 1956: Nov., 880 

oral manifestations, 1956: 


879 
treatment, 1956: Nov., 880 
Meatus, ogg in diaper dermatitis, 
1956: Aug., 761 
Mecholyl. See Methacholine. 
Meckel’s diverticulum. See under Intes- 
tines, diverticula. 
Meconium ileus, 1954: Nov., 916 
in mucoviscidosis, 1954: 


398 
in newborn, 1954: May, 314 
vomiting due to, 1955: May, 494 
Meconium plug, constipation due to, 
1955: May, 530 
Medical care, effect on premature mor- 
tality, 1954: Aug., 580 
Medicaments, external, contact derma- 
titis due to, 1956: Aug., 654 
Medicated disk method of determining 
bacterial sensitivity to antibiotics, 
1955: Feb., 310 
Medicinals, active, in atopic dermatitis, 
1956: Aug., 616 
Medicines — in acne vulgaris, 
1956: Aug., 738 
Mediterranean anemia. See Thalassemia. 
Mediterranean fever. See Brucellosis. 
Megacolon. See under Colon. 
Megaloureter. See under Ureters, dilata- 


1956: 


1956: Feb., 


constipation, 


relation to 


Nov., 


May, 


tion. 

Melanoameloblastoma of jaw, 
Nov., 899 

Melanoma. See under Tumors. 
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er wate intra-abdominal, 1956: Feb., 


mucous. See Mucous membranes. 
rupture of, — treatment, 
1954: Nov., 

Meningeal pony 1054: Nov., 1023 
Meninges, hemorrhage, subarachnoid, 
treatment, 1954: Nov., 796 

= treatment, 1954: Nov., 


subdural effusion, management, 1956: 
May, 390 
subdural hematoma, 1 <1} 
alogram in, 1955: F 294 
treatment, 1954: Mev. or 
subdural hygroma, treatment, 1954: 
Nov., 796 
subdural puncture in 
1954: Nov., 805 
subdural taps, 1955: Feb., 239-42 
equipment for, 1955: Feb., 240 
technique, 1955: Feb., 240 
Meningitis, 1955: May, 384 
aseptic, allergic, 1955: Feb., 53 
bacterial, clinical syndrome, 
May, 378 
complications, recognition and treat- 
ment, 1956: May, 390 
diagnosis, early, relation to treat- 
ment, 1956: May, 383 
differential diagnosis, 1956: May, 


convulsions, 


1956: 


etiology undetermined, 
1954: May, 413 
management, 1956: May, 377-98 
treatment, 1956: May, 383 
— specific, 1956: May, 
4 


treatment, 


general _ supportive 
1956: May, 383 


measures, 


Candida, 1955: Feb., 157 

coccidioidal, 1955: Feb., 116 

E. coli, treatment, 1954: May, 413 
influenzae, 1956: May, 


Hemophilus 
381 


treatment, 1954: May, 413 
meningococcal, 1956: May, 381 
treatment, 1954: May, 414 
pneumococcal, 1956: May, 382 

treatment, 1954: May, 414 
purulent, acute, incidence, 1956: May, 
7 
as re fluid in, 1955: Feb., 
treatment, 1954: May, 411 
tuberculous, 1956: May, 435 

treatment, 1954: May, 414 

Meningitis syndrome, aseptic, acute. See 
Aseptic meningitis syndrome. 
- wen meningitis, 1956: May, 


Meningococcemia, and acute adrenal in- 
sufficiency, 1955: May, 385 
fulminating, 1956: May, 382 
recognition and_ treatment, 
May, 392 


1956: 


INDEX TO VOLUMES 1, 2 AND 3 (1954, 1955 


AND 1956) 
Meningoencephalitis, 1956: 
ov., 
Menstrual problems of adolescent, 1955: 
May, 539-51 
Menstruation, and menstrual disorders, 
in adolescence, 1954: May, 476 
anovulatory, 1955: May, 546 
excessive, 1955: May, 547 
Mental deficiency, electroencephalogram 
in, 1955: Feb., 302 
Meperidine in leptospirosis, 1955: Feb., 


mumps, 


97 
Mercuric chloride in diaper dermatitis, 
prophylactic, 1956: Aug., 767 
Mercury, ammoniated, in furfuraceous 
impetigo, 1956: Aug., 516 
Mesenchyma, diseases of, cutaneous 
manifestations, 1956: Aug., 818 
Mesenteric adenitis, vomiting due to, 
1955: May, 497 
ee cysts, relation to colon, 1956: 
Fe 
thrombosis, rectal bleeding due to, 
1956: Feb., 211 
Mesiodens. See under Teeth. 
Mesocolic cyst, 1956: Feb., 5 
ow jejunal membranes, 1956: 
Feb., 
Metabolic acidosis, 1954: Nov., 894 
Metabolic alkalosis, 1954: Nov., 895 
Metabolism, alterations in, due to diar- 
thea, 1956: Feb., 143 
basal, rate of, 1954: Nov., 874 
growth and development and, 
1955: Nov., 943 
disorders, lipoprotein, as indications 
or bone marrow examination, 1955: 
Feb., 250 
errors of, inborn, as cause of retarded 
growth, 1954: May, 442 
Metatarsus primus varus vs. metatarsus 
varus, 1955: Nov., 982 
Metatarsus varus, 1955: Nov., 971-85 
forefoot, 1955: Nov., 976 
hindfoot, 1955: Nov., 972 
midfoot, 1955: Nov., 974 
Metazoan and protozoan parasitoses of 
intestinal tract, 1956: Feb., 169-90 


Methacholine for constipation, 1955: 
May, 537 
Methantheline bromide, in neuromuscu- 
lar vesical dysfunction, 1955: 
Aug., 764 
in tinea pedis, 1956: Aug., 570 


Metharbital in epilepsy, 1955: May, 608 
Methyl benzethonium chloride in diaper 
dermatitis, prophylactic, 1956: Aug., 


Microglossia, 1956: Nov., 923 
Micrognathia. See under Jaws, deformi- 
ties. 
Microsporum  audouini 
scalp, 1956: Aug., 560 
Midgut, sy a in newborn, 1954: 
} 
treatment, 1954: May, 311 


infections of 
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Migraine, headache due to, 1955: May, 598 
Mikulicz’s syndrome, 1956: Nov., 941 
Miliaria, 1956: Aug., 791-9 
pustular. See Miliaria pustulosa. 
vs. diaper dermatitis, 1956: Aug., 762 
Miliaria crystallina, clinical manifesta- 
tions, 1956: Aug., 791 
etiology, 1956: Aug., 796 
pathogenesis, 1956: Aug., 796 
Miliaria profunda, clinical manifesta- 
tions, 1956: Aug., 
etiology, 1956: Aug., 797 
pathogenesis, 1956: Aug., 797 
Miliaria_ pustulosa, clinical manifesta- 
tions, 1956: Aug., 794 
etiology, 1956: Aug., 797 
pathogenesis, 1956: ‘Aug., 797 
Miliaria rubra, clinical manifestations, 
1956: Aug., 793 
etiology, 1956: ‘Aug., 796 
pathogenesis, 1956: Aug., 796 
Milibis. See Bismuth glycolylarsanilate. 
Milk(s), acid, 1955: May, 364 
albumin, 1955: May, 362 
allergy. See under Allergy. 
classification, 1955: May, 358 
— approximate percentage, 
1955: May, 354 
curd tension, 1955: May, 356 
Eiweiss, 1955: May, 362 
evaporated, 1955: May, 360 
fresh, 1955: May, 357, 359 
hypoallergenic, 1955: May, 363 
— composition of, 1954: 


5 
without added carbohydrate, 1955: 
May, 368 
premodified (one-formula), dried, 
1955: May. 361 
liquid, 1955: May, 362 
proprietary, 1955: May, 357 
protein, 1955: May, 362 
protein supplements, 1955: May, 
skimmed, 1955: May, 365 
Milk of  —, in constipation, 1956: 


Aug., 


364 


Feb.., 
Milroy’s disease, edema due to, 1955: 
ay, 397 
Minerals, excess intake, edema due to, 
1955: May, 391 


requirements, in artificial infant feed- 
ing, 1955: May, 355 
Mist therapy. See Nebulization therapy. 
Mite, chigger, bites, 1956: Aug., 628 
Mitral valve, accessory tissue, pathology, 
1954: Feb., 25 
atresia, pathology, 1954: Feb., 40 
diastolic rumble, 1954: Feb., 9 
— pathology, 1954: Feb., 


murmurs, 1954: Feb., 8 
presystolic, 1954: Feb., 9 
systolic, 1954: Feb., 9 
stenosis, and atrial septal defect, 
pathology, 1954: Feb., 27 
pathology, 1954: Feb., 25 
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Molar teeth. See under Teeth. 
Moles. See Nevi. 
Molluscum contagiosum, 1956: Aug., 


526-8 
Molluscum pendulum, 1956: Aug., 682 
Mongolian spot. See under Pigmenta- 
tion, cutaneous. 
Monilia infections. See Candida infec- 
tions. 
Moniliasis. See Candidiasis. 
Mononucleosis, infectious, as indication 
for bone marrow examination, 
1955: Feb., 253 
diagnosis, 1956: May, 357; Nov., 
882 


liver ‘function. tests in, 1955: Feb., 

oral manifestations, 1956: Nov., 881 

treatment, 1956: Nov., 882 

vs. erythema multiforme, 1956: 
Aug., 777 


Morphine, preanesthetic use, 1956: Feb., 
9 


Morphine sulfate, in anoxic spells, 1954: 


Nov., 
in paroxysmal tachycardia, 1954: 
Nov., 864 
preoperative, a cardiac surgery, 
1954: Feb., 
Mortality, premaiare ies factors in- 
fluencing, 1954: Aug., 573-83 
Mosquito bites, 1956: Aug., 627 
Moth repellents, poisoning by, 1954: 
Nov., 779 
Motion sickness, vomiting due to, 1955: 


May, 501 
Motor development. 1955: Nov., 935 
Mouth, abnormal habits, ev idence of, 
1956: Nov., 867 
as source of pleasurable stimulation, 
1956: Nov., 1051 
as source of sensory 
1956: Nov., 1051 
burns, 1956: Nov., 913-15 
electrical, 1956: Nov., 914 
care of, in erythema multiforme, 1956: 


investigations, 


Aug., 778 

child’s, symposium on, 1956: Nov., 
845-1072 

dry, 1956: Nov., 1067 

examination, 1956: Nov., 855-69 

functions, biological, 1956: Nov., 1049 
disturbances, 1956: Nov., 1066 


psychologic and psychophysiologic 
components, 1956: Nov., 1053 

psychological aspects, management, 
1956: Nov., 1068 

psychopathological and psychophys- 
—* disorders in, 1956: Nov., 
1060 


psychopathological disturbances, 
1956: Nov., 1065 

psychophysiologic aspects, 1956: 
Nov., 1059 


hygiene, 1956: Nov., 949 
dental caries and, 1956: Nov., 962 








1110 


Mouth, hyperplasia of, Dilantin, 1956: 
Nov., 858-9 
in — multiforme, 1956: Aug., 


infections, diagnosis and management, 
1956: Nov., 871-84 
injuries, 1956: Nov., 905-18 
anesthetic considerations, 
Nov., 907 
antibiotic coverage, 1956: Nov., 908 
treatment, 1956: Nov., 908 
lacerations of mucosa, 1956: Nov., 911 
mucosa, trauma to, in newborn, 1956: 
Nov., 849 
neoplasms, 1956: Nov., 885-904 
of newborn, 1956: Nov., 847-54 
abnormalities, congenital, 1956: 
Nov., 850 
birth injuries, 1956: Nov., 853 
infections, 1956: Nov., 851 
tumors, benign, of soft tissues, 1956: 
Nov., 885 
malignant, 1956: 
Nov., 891 
Mucous membranes, and skin, exanthe- 
Prac diseases, 1956: Aug., 
—— diseases, 


1956: 


of soft tissues, 


1956: 


viral diseases, 1956: Aug., 522-46 
Candida infections, 1955: Feb., 152 
in erythema multiforme, 1956: Aug., 

774 
viral and rickettsial diseases, 1956: 

Aug., 521-54 
warts, 1956: Aug., 523 

Mucoviscidosis, and celiac syndrome, 
1954: May, 389-403 
with partial pancreatic insufficiency, 
1954: May 
Mucus, in throat, excess, as symptom of 
milk allergy in infants, 1954: Nov., 955 
Mucus cyst in newborn, 1956: Nov., 851 
Mucus plug, constipation due to, 1955: 
May, 530 
Mumps, 1956: Nov., 933-7 
differential diagnosis, 1956: Nov., 
etiology, 1956: Nov., 934 
immunity, 1956: ir. 936 
immunization, 1954: May, 357 
nonglandular, vs. nonparalytic polio- 
myelitis, 1955: Feb. 
pathology, 1956: Nov., 934 
prevention, 1956: Nov., 936 
prognosis, 1956: Nov., 936 
symptoms and signs, of parotid infec- 
tion, 1956: Nov., 934 
of systemic infection, 1956: Nov., 


treatment, 1956: Nov., 936 
virus, killed, in prevention of mumps, 
1956: Nov., 936 
or meningoencephalitis, 1956: Nov., 
9 


Aug., 


935 


Mumps oophoritis, 1956: Nov., 935 
Mumps orchitis, 1956: Nov., 935 
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Murmurs. See under Heart. 
Muscles, dystrophy, progressive, 
due to, 1955: Nov., 1032 

growth, 1955: Nov., 936 
imbalance, in harelip, 1956: Nov., 1033 
paralysis, changes in, 1955: Nov., 990 
relaxants in proctologic anesthesia, 
1956: Feb., 62 
Mushroom poisoning, 1954: Nov., 781 
Mycifradin. See Neomycin. 
Mycosis, cutaneous, 1956: Aug., 555-71 
deep, 1956: Aug., 579-85 
— laboratory, 1956: Aug., 


limp 


0 
poceemc, superficial, 1956: Aug., 571- 


superficial, 1956: Aug., 568-71 
Mycostatin. See Nystatin. 
Mycotic infections, 1956: May, 416 
Myelodysplasia, vesical dysfunction from, 
55: Aug., 807 
practical aspects, 1955: Aug., 808 
theoretic aspects, 1955: Aug., 808 
therapeutic problem, 1955: Aug., 
810 


in hopeless cases, and thera- 
peutic failures, 1955: Aug., 
816 


transurethral resection in, results, 
1955: Aug., 815 
vs. congenital obstruction of vesi- 
cal neck, 1955: Aug., 809 
Myeloma. See under Tumors. 
ay ~~ gna See Myoma under Tu- 


Myocarditis, 1954: Feb., 245 
isolated, diagnosis, 1954: Feb., 124 
pathology, 1954: Feb., 246 
symptoms, signs and laboratory find- 

ings, 1954: Feb., 246 

treatment, 1954: Feb., 247 

Myoma. See under Tumors. 

Myopia, signs, orthopedic, 1955: Nov., 
947 


Mysoline. See Primidone. 

Myxofibroma. See Fibromyxoma, 
Tumors. 

Myxoma. See under Tumors. 


under 


NAPHAZOLINE nose drops for allergic 
thinitis, 1955: May, 423 
Naphtha poisoning, 1954: Nov., 774 
Nasal allergy, 1954: Nov., 988 
Nasopharyngeal aspiration of newborn, 
1954: Nov 
Nasopharynx, configuration of, 
palate, 1956: Nov., 1041 
Nebulization therapy, continuous, 1954: 
Aug., 625- 
apparatus, 1954: Aug., 628 
indications for, 1954: Aug., 635 
techniques, 1954: Aug., 628 
theory for, 1954: Aug., 627 
results, 1954: Aug:, 641 
~— in newborn infant, 1955: 
43 


in cleft 


May, 














Nembutal. See Pentobarbital. 
Neocortef Cream in nummular eczema, 
1956: Aug., 752 
Neomycin, 1956: May, 336 
absorption, 1956: May, 338 
administration, 1956: May, 338 
routes of, 1956: May, 454, 455 
topical, 1956: May, 
antimicrobial activity, 1956: May, 337 
—e 1956: May, 


applied 


bacitracin and _polymyxin, 
329-44 


pharmacology, 1956: May, 
clinical use, 1956: May, 339 
dosage, 1956: May, 338, 454 
excretion, 1956: May, 338 
in bacillary infections, 1956: May, 339 
in conjunctivitis, 1956: May, 339, 340 
in eczema, 1956: May, 339, 340 


in exudative eczema, 1954: Nov., 965 
in gastrointestinal tract infections, 

1956: May, 413 
1956: May, 


in intestinal infections, 
339 


in otitis externa, 1956: Aug., 517 
in pyogenic dermatoses, 1956: May, 


in shigellosis, 1956: May, 336 
in ad tract infections, 1956: May, 
in urogenital tract infections, 1956: 
May, 373 
preoperative use, 1956: May, 339 
toxicity, 1956: May, 337 
Neonatal deaths, number and _ percent- 
age distribution, 1954: Aug., 528 
Neoplasms, of colon and rectum, 1956: 
Feb., 93-111 
oral, 1956: Nov., 885-904. See also 
under Mouth. 
rectal bleeding due to, 1956: Feb., 213 
Neostigmine in paroxysmal tachycardia, 
1954: Feb., 227 
Neosynephrine. See Phenylephrine. 
Nephritis, acute, kidney function tests 


in, 1955: Feb., 196 
——, edema due to, 1955: May, 


/ 
Nephrocalcinosis, 1955: Aug., 863 
ee i childhood, 1955: Aug., 893- 
kidney function tests in, 1955: Feb., 
Nephrotic syndrome, 
1955: May, 397 
Nerve nevi. See Nevi, systematized. 
Nerves, cranial, in poliomyelitis, 1954: 
May, 486 
facial, "paralysis, 1956: Nov., 911 
peripheral, _e signs, orthopedic, 


dema due to, 


1955: Nov., 948 
Nervous system, abnormalities, congeni- 
tal, effect on premature mortality, 
1954: Aug., 577 
autonomic, of colon and rectum, 
1956: Feb., 9 
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Nervous system, central, abnormalities, 
congenital, as cause of retarded 
growth, 1954: May, 439. 
disease, cerebrospinal ~ fluid 
changes i in, 1956: May, 380 
in erythema. multiforme, 1956: 


Aug., 775 

infections, cerebrospinal fluid in, 
1955: Feb., 232 

injury, signs, orthopedic, 1955: 
Nov., 948 

involvement in mumps, 1956: 
Jov., 935 

disorders of, vs. allergic tension- 
fatigue syndrome, 1954: Nov., 
1033 


Neurinoma. See under Tumors. 
Neuritic allergy, 1954: Nov., 1023 
Neurodermatitis, atopic dermatitis, 1956: 
Aug., 597-623 
classification, 1956: Aug., 744 
constitutional type, 1956: Aug., 
601 


environmental factors, 1956: Aug., 


heredity and, 1956: Aug., 601 
immunology, 1956: Aug., 599 
in adolescents and adu ts, 1956: 
Aug., 607 
prognosis, 1956: Aug., 608 
in childhood, 1956: Aug., 606 
prognosis, 1956: Aug., 607 
in infancy, 1956: Aug., 603 
exacerbations, 1956: Aug., 605 
prognosis, 1956: Aug., 606 
remissions, 1956: Aug., 605 
infection in, 1956: Aug., 603 
local, 1954: Nov., 963-8 
phenomena, nonspecific, 1956: 
Aug., 601 
vascular, abnormal, 1956: Aug., 
602 


treatment, ACTH and cortisone 
in, 1954: Nov., 96% 
local, 1954: Nov., 963-8 
atopic eczema, 1954: Nov., 927 
localized. See Lichen simplex chroni- 
cus. 
Neurofibromatosis, 1956: Aug., 686-8 
cutaneous manifestations, 1956: Aug., 
816 
ene allergy, 1954: Nov., 1017- 
Neurologic reactions to chloramphenicol, 
1956: May, 323 
Neuromuscular status in newborm, evalu- 
ation, 1955: May, 347 
Neuromuscular vesical dysfunction, 1955: 
Aug., 763 
Nevi, 1956: Aug., 665-86. See 
‘Nevus. 
bathing trunk, 1956: Aug., 683 
blue, 1956: Aug., 679, 685 
brown, smooth, 1956: Aug., 676 
capillary. See Nevus flammeus. 
cellular, 1956: Aug., 681 


also 








1112 


Nevi, giant, 1956: Aug., 683 
hairy, 1956: Aug., 683 
hyperkeratotic. See Nevi, warty, hard. 
linear, warty. See Nevus verrucosus 
linearis. 
nerve. See Nevi, systematized. 
of mouth, 1956: Nov., 889 
pigmented, 1956: Aug., 674 
borderline, 1956: Aug., 679 
cellular type, 1956: Aug., 676 
combination, 1956: Aug., 680 
formation, 1956: Aug., 677 
intracutaneous, 1956: Aug., 678 
intradermal, 1956: Aug., 678 
intraepidermal, 1956: Aug., 678 
intraepithelial, 1956: Aug., 678 
junction, 1956: Aug., 679 
mixed type, 1956: Aug., 680 
nerve type, 1956: Aug., 677 
port-wine, 1955: May, 615 
relation to age, 1956: Aug., 667 
soft, 1956: Aug., 681 
spider. See Nevus araneus. 
systematized, 1956: Aug., 686 
vascular. See Angioimma under Tumors. 
verrucous, 1956: Auy., 680 
soft, 1956: Aug., 681 
warty, hairy, 1956: Aug., 683, 684 
hard, 1956: Aug., 680 
treatment, 1956: Aug., 681 


Nevoxanthoma - endothelioma, 1956: 
Aug., 694 
Nevus araneus, 1955: May, 619; 1956: 


Aug., 670 
Nevus depigmeniosus, 1956: Aug., 686 
Nevus flammeus, 1955: May, 615; 1956: 
Aug., 669 
treatment, 1955: May, 621; 1956: 
Aug., 670 
Nevus linearis. See Nevus verrucosus 
linearis; Nevi, -systematized. 
Nevus lipomatodes, 1956: Aug., 683 
Nevus molluscus, 1956: Aug., 682 
Nevus papillomatosus, 1956: Aug., 682 


Nevus pigmentosus. See Nevi, warty, 
hairy. 

Nevus pigmentosus et pilosus, 1956: 
Aug., 683 


Nevus pilosus. See Nevi, warty, hairy, 
and Nevi, hairy. 

Nevus sanguineus, 1956: Aug., 672 

Nevus simplex. See Nevus flammeus. 

Nevus spilus, 1956: Aug., 684 

Nevus unilateralis. See Nevus verrucosus 
linearis; Nevi, systematized. 

Nevus unius lateris. See Nevus verruco- 
sus linearis; Nevi, systematized. 

Nevus vascularis verrucosus. See Angioma 
yerrucosum under Tumors. 

Nevus vasculosus, 1955: May, 615 

treatment, 1955: May, 622 

Nevus verrucosus. See Nevi, warty, hard. 

i verrucosus et pilosus, 1956: Aug., 
8 

1956: Aug., 


Nevus verrucosus linearis, 
68] 
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Newborn, adrenal physiology, 1954: May, 
321-34 


dental examination, 1956: Nov., 944 
epidemic diarrhea, 1956: Feb., 139 
examination, 1955: May, 335-45 
handicapped, resuscitation of, 1954: 
Nov., 
hemolytic disease of. See under Hemo- 
lytic disease. 
impetigo of. See under Impetigo. 
inspection, general, 1955: May, 337 
mouth of, 1956: Nov., 847-54. See 
also under Mouth. 
obstructive lesions of intestinal tract 
in, 1954: May, 303-20 
respiratory difficulty in, causes, 1954: 
ov., 85 
management, 1954: Nov., 856 
resuscitation of, 1954: Nov., 845-58 
Niacinamide. See Nicotinamide. 
Nicotinamide for premature infant, 1954: 
Aug., 655, 671 
Nicotine poisoning, 1954: Nov., 781 


—- absorption, 1956: May, 
2 
administration, routes of, 1956: May, 
454, 455 
— pharmacology, 1956: May, 
252-4 
chemistry, 1956: May, 252 
dosage, 1956: May, 454 
excretion, 1956: May, 253 


in urinary infections, 1955: Aug., 787 

in urogenital tract infections, 1956: 
fay, 372 

pharmacodynamic action, 1956: May, 


toxicity, 1956: May, 254 

Nitrofurazone in urinary infections, 1955: 
Aug., 790 

Nitrogen, blood urea or nonprotein, as 
— of kidney function, 1955: Feb., 

4 

Nitrous oxide in proctologic anesthesia, 
1956: Feb., 59, 61 

Nodules, theumatic, in rheumatic fever, 
1954: Feb., 25 

Noroisodrine in a 1954: Nov., 818 

Nose, in erythema multiforme, 1956: 

Aug., 774 

injuries, 1956: Nov., 910 
obstruction, 1954: Nov., 812 

Nose colds as —— of milk allergy, 
1954: Nov., 

Nose drops in ~ 1954: Nov., 976 

Novatrin. See Novatropine methylbro- 
mide. 

Novatropine a ong for consti- 
pation, 1955: May, 537 

Nursery technique for premature infant, 
1954: Aug., 641 

Nursing care, effect = premature mor- 
tality, 1954: Aug., 

Nutrient supplements yn pregnancy, 
effect on incidence of prematurity, 
1954: Aug., 695 
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Nutrition, and nutritional deficiencies, 
related to premature infant, 1954: 
Aug., 687-705 

disorders, blood protein changes in, 
1955: Feb., 268 
emotional, as cause of 
growth, 1954: May, 443 
in a end celiac syn- 
drome, 1954: 
maternal, as ane ” of 
growth, 1954: May, 438 
physical, as cause of retarded 
growth, 1954: May, 442 
vs. allergic mags fatigue syndrome, 
1954: Nov., 
factors, excessive ...- due to, 
1955: May, 548 
gastrointestinal allergy and, 1954: Nov., 
999 
in erythema multifornie, 1956: Aug., 
ily FEF 
in ulcerative colitis, 1956: Feb., 157 
problems, in adolescence, 1954: May, 
78 

Nuvarone in epilepsy, 1955. May, 608 

Nystatin, administration, routes of, 1956: 
May, 454, 455 

dosage, 1956: May, 454 
in candidiasis, 1956: May, 418; Aug., 


retarded 


retarded 


yee 764 
in coccidioidomycosis, 1956: May, 365 
Osesity, clinical features, 1955: May, 
557 
due to feeding disturbances, 1956: 


Nov., 1062 

etiologic factors, 1955: May, 554 

in adolescence, 1954: May, 479 

management, 1955: May, 560 

signs, orthopedic, 1955: Nov., 946 
Obocell. See Amphetamine phosphate. 
Obstipatio paradoxica, 1956: Feb., 131 
Odonto-ameloblastoma, 1956: Nov., 899 
Odontoma. See under Teeth, tumors. 
Oidiomycosis. See Candidiasis. 


Ointments in atopic dermatitis, 1956: 
Aug., 
Ollier’s om. See Chondro-osseous 


ysplasi 
Cunsieioee, 1956: Feb., 83 
Onychomycosis. See Tinea unguium. 
Oophoritis, mumps, 1956: Nov., 935 
Operation, Your Child’s, 1954: Aug., 
721-42 
Oral. See Mouth; Teeth. 
Orchitis, mumps, 1956: Nov., 935 
Ornithosis. See Psittacosis. 
Oropharynx. See under Pharynx. 
Orthodontia. See Teeth. 
Orthodontist and the pediatrician, 1956: 
Nov., 967-77 
Orthopedic Ro of growing 
1955: Nov., 929-50 
aan 1955: Nov., 934 
— set-up, 1955: Nov., 
9 
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Orthopedic examination of growing 
ag infants, 1955: Nov., 


9 
a childhood, 1955: Nov., 


preadolescents, 1955: Nov., 933 
— children, 1955: Nov., 


two and three year olds, 1955: 
Nov., 932 


year olders, 1955: Nov., 932 
Orthopedic | signs of disorders, 1955: 
Nov., 946 
Orthopedics, apparatus, braces, for polio- 
<ogea patients, 1955: 
OV 


adjustment, 1954: May, 500 
symposium on, 1955: Nov., 927-1155 
Oscillometry in blood pressure measure- 
ments, 1955: Feb., 260 
Osgood-Schlatter’s disease, 1955: Nov., 


1041-4 
Osteochondritis dissecans, 1955: Nov., 
1035-4 
—, _ftmenetin, 1955: 
Nov., 


surgical, 1988. Nov., 1039 
Osteochondrosis deformans tibiae. 
Blount’s disease; Tibia vara. 

Osteoma. See under Tumors. 
Osteomyelitis, bowlegs and knock knees 
due to, 1955: Nov., 1067 

of maxilla in newborn, 1956: Nov., 944 
Osteoporosis, cranial, in newborn, 1955: 
May, 341 
Osteotomy in paralytic foot deformities, 
1955: Nov., 999 
Ostium, infundibular, stenosis. See under 
Heart, abnormalities. 
Otitis externa. See under Ear, external. 
Otitis media, 1955: May, 383 
treatment, 1954: May, 409 
Ones limp due to, 1955: Nov., 


1955: 


See 


Ovarian factors in amenorrhea, 
May, 
Ovary, agenesis, as cause of growth 
failure, 1954: May, 441 
om in mumps, 1956: Nov., 


Overprotection as cause of behavior 
problems, 1954: May, 460 
Oxygen, gastrointestinal, in resuscitation, 
1954: Nov., 852 
postoperative, in proctology, 1956: 
Feb., 64 
reduction, and dev elopment of hypoxic 
retinopathy, 1954: Aug., 617 
requirements, maintenance, of _pre- 
mature infant, 1954: Aug., 614 
of retina. See under Retina. 


studies, blood, in premature, 1954: 
Aug., 587-91 

therapy, for Tr mM infant, 1954: 
Aug., 583, 6 


in asthma, 1oS4. Nov., 818, 819 
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Oxygen, therapy, in status asthmaticus, 
1954: Nov., 9§ 
toxicity, as cause of respiratory difh- 
culty in newborn, 1954: Nov., 855 
we of infants from, 1954: Aug., 
621 
Oxygenation, in proctologic anesthesia, 
1956: Feb., 
of lungs, in resuscitation of premature 
infant, 1954: Aug., 535 
Ona absorption, 1956: May, 
297, 298, 299 
administration, 1956: May, yo 299 
routes of, 1956: May, 452, 4 
— differentiation, 1956: May, 
7 
dosage, 1956: May, 298, 299, 452 
in asthma, 1954: Nov., 981 
in cystic fibrosis of pancreas, 1956: 
May, 302 
in exudative eczema, 1954: Nov., 965 
in laryngotracheobronchitis, 1954: 
Nov., 


15 
in aa, 1956: May, 386, 387, 


in tularemia, 1955: Feb., 15 
in = infections, 1955: Aug., 785, 
in urogenital tract infections, 1956: 
May, 
mechanism of action, 1956: May, 228 
stability, 1956: May, 296 
toxicity, 1956: May, 301 
Oxyuriasis, 1956: Feb., 180-4 


P wave contour in ome heart dis- 
ease, 1954: Feb., 

PA 105, 1956: May, 314 

Pacemaker, wandering, 1954: Feb., 215, 
218 


Pacifiers, use of, 1956: Nov., 1057 
Pain. See also under names of specific 
organs and regions. 
abdominal, vague, chronic, 1955: May, 


465-81 
1956: Feb., 16 


anorectal, 
in recurrent parotitis, 1956: Nov., 939 
lingual, 1956: Nov., 92? 
pleural, in coccidioidomycosis, 1955: 
Feb, 114 

Paints in atopic dermatitis, 1956: Aug., 
616 

Palate, abnormalities, torus palatinus, 


1956: Nov., 893 
cleft, adequacy of tissue, 1956: Nov., 
1041 
and harelip, adequacy of parts, 1956: 


Nov, 1002. See also Harelip. 
anatoiny. 1956: Nov., 1001 
commur'ty aspects, 1956: Nov., 

102 

1956: Nov., 


digation of parts, 
003 


emotional health considerations, 
1956: Nov., 1023 
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Palate, cleft, and ey etiologic fac- 
tors, 1956: N 1024 
eugenic ont "1956: Nov., 1024 
facial defects influencing treat- 
ment of, 1956: Nov., 1010 
—_, counseling, 1956: Nov., 


family reactions, 1956: Nov., 1012 
frequency, 1956: Nov., 996 
general orientation, 1956: Nov., 
996 
Nov., 


— factor in, 1956: 
9 
infant feeding, 1956: Nov., 1013 


management, changing trends in, 
1956: Nov., 996 


perspectives in, 1956: Nov., 
999-1028 
relation of parts in space, 1956: 


Nov., 1003 
relation to adjacent structures, 
1956: Nov., 1004 


socio-economic aspects, 1956: 
Nov., 1025 | , 
surgical considerations, 1956: 


Nov., 1029-47 
training and research center, 1956: 


Nov., 999 
treatment, considerations, 1956: 
Nov., 1012 
dental considerations, 1956: 
Nov., 1019 


in childhood through adoles- 
cence, 1956: Nov., 1019 

in late infancy and early child- 
hood, 1956: Nov., 1015 

in neonatal period and early 
infancy, 1956: Nov., 1012 


medical considerations, 1956: 
Nov., 1019 
surgical, anesthesia and sup- 


portive care, 1956: Nov., 
1030 


anesthetic procedure, 1956: 
Nov., 1032 
blood replacement, 1956: 
Nov., 1030 
fluid replacement, 1956: 
Nov., 1031 ' 
variations, amalysis of, 1956: 
Nov., 1002 
configuration of nasopharynx, 1956: 
Nov., 
eustachian tube function in, 1956: 
Nov., 1005 
functional activity of pharyngeal 
muscles, 1956: Nov., 1042 
growth changes, 1956: Nov., 1042 


in newborn, 1956: Nov., 850 

isolated, anatomy, 1956: Nov., 1002 

— of soft palate, 1956: Nov., 
4 


orthodontics and, 1956: Nov., 1045 
-—~ aon action, 1956: Nov., 
6 
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Palate, cleft, palatopharyngeal incompe- 
tence, 1956: Nov., 1008 
diagnostic tests, 1956: Nov., 
1009 
pathophysiology, 1956: Nov., 1004 
risk-rate, 1956: Nov., 1025 
speech in, 1956: Nov., 1005 
speech defects, 1956: Nov., 1017 
speech training, 1956: Nov., 1046 
treatment, surgical, 1956: Nov., 1038 
— for, 1956: Nov., 
1015 


2 
procedure, 1956: Nov., 1043 
timing of, 1956: Nov., 1016 
width of, 1956: Nov., 1039 
insufficiency, 1956: Nov., 1008 
laceration, 1956: Nov., 913 
soft, length in cleft palate, 1956: 
Nov. .» 1041 
Pale child, 1955: ws 427-40 
Pallor, 1955: May, 4 
in ‘allergic tension-fatigue syndrome, 
1954: Nov., 1032 
Palpation method of blood pressure 
measurements, 1955: Feb., 258 
Palsy. See Paralysis. 
Panarthrodesis in paralytic foot deformi- 
ties, 1955: Nov., 1000 
Pancreas, annular, 1954: Nov., 916 
vomiting due to, 1955: — 492 
cystic fibrosis, vs. allergic celiac syn- 
drome, 1954: Nov., 
a oom, absorption tests, 1955: 
Feb., 
direct, 1955: Feb., 202 
enzyme activity, 1955: Feb., 203 
exocrine functions, 1955: Feb., 
01-11 
indirect, 1955: Feb., 207 
tests of clinical response, 1955: 
Feb., 
involvement in mumps, 1956: Nov., 
5 
Pancydine. See Tetracycline(s). 
Panmycin. See Tetracycline(s) . 

PAP. See Pneumonia, atypical, primary. 
Papanicolaou smear technique in proc- 
tologic examination, 1956: Feb., 24 

Papillitis, 1956: Feb., 119 
Papilloma. See under Tumors. 
PAR. See Rhinitis, allergic, perennial. 
Para- aminosalicylic acid, absorption, 
: May, 247 
administration, 1956: May, 248 
applied pharmacology, 1956: May, 
246 


chemistry, 1956: May, 246 
dosage, 1956: May, 248 
excretion, 1956: May, 247 


in a tuberculosis, 1955: Aug., 

in tuberculosis, 1956: May, 365, 
428, 429, 434 

in tuberculous meningitis, 1954: 


May, 415 


1115 
Para-aminosalicylic acid, pharmacody- 
namic action, 1956: May, 2°” 


toxicity, 1956: May, 248 
Paracolon infections, 1956: May, 411 
Paradione for convulsions, 1955: May, 


6ll 
Paraldehyde in convulsive seizures, 1954: 
Nov., 
Paralysis, cerebral, electroencephalogram 
1955: Feb.. 301 
ton due to, 1955: Nov., 1030 
signs, orthopedic, 1955: Nov., 
949 


Erb’s type, signs, orthopedic, 1955: 
Nov., 948 

Klumpke type, signs, orthopedic, 1955: 
Nov., 948 

of vocal cords, 1955: May, 406 


Parasites, skin infections due to, 1956: 
Aug., 625-37 
Parasitic disease, cerebrospinal fluid in, 
5: Feb., 233 
mycotic, superficial, 1956: Aug., 
Sas 
protozoan and metazoan, of in- 


1956: Feb., 169- 


tests, 1955: Feb., 


testinal tract, 
190 
Parathyroid function, 
224 
infections, diarrhea compli- 


Feb., !41 
See Fluids and elec- 


Parenteral 
cating, 1956: 
Parenteral therapy. 
trolytes, therapy. 
Parents, attitudes toward children, 1954: 


May, 459 
classification, 1956: 


Paronychia, 
509 
treatment, 1956: Aug., 516 
Parotitis, bacterial, 1956: Nov., 
epidemic. See Mumps. 
recurrent, 1956: Nov., 937-40 
pathology, 1956: Nov., 938 
symptoms and signs, 1956: 
938 
940 


vs. mumps, 1956: Nov., 935 
suppurative, 1956: Nov., 940-1 
vs. mumps, 1956: Nov., 935 
PAS. See Para-aminosalicylic acid. 
Pastes in atopic dermatitis, 1956: Aug., 


615, 617 
Pasteurella 1955: Feb., 3- 
1955: Feb., 


17 
Pasteurelloses sensu strictu, 
5 
Patch test for allergy, 1954: Nov., 939. 
See also under Dermatitis venenata. 
Pathology, functional, of congenital car- 
diac disease, 1954: Feb., 13-49 


Aug., 


937-41 


Nov., 


treatment, 1956: Nov., 


infections, 


Pearls, — in newborn, 1956: Nov., 
epithelial, in newborn, 1956: Nov., 
848 


Epstein’s, in newborn, 1955: May, 342; 
1956: Nov., 848 
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Pediatrician, and a orthodontist, 1956: Penicillin, in pneumonia, 1956: May, 
363 


Nov., 967- 
responsibility a4 in dental examina- 
tion, 1956: Nov., 943-51 
Pediculosis, 1956: Aug., 630 
Pelvirectal sphincter, 1956: Feb., 12 
Pelvis, congestion, dysmenorrhea due to, 
1955: May, 547 
renal. See under Kidneys. 
Pemphigus neonatorum. See Impetigo, 
of newborn. 
Penicillin, absorption, 1956: May, 261 
administration, intramuscular, effect 
on absorption, 1956: May, 262 
oral, 1956: May, 266 
“—- on absorption, 1956: May, 


parenteral, 1956: May, 267 
— of, 1956: May, 265, 452, 
aerosol solutions, 1954: Aug., 634 
antagonism to broad-spectrum antibi- 
otics, 1956: May, 269 
applied pharmacology, 1956: May, 
359-77 


bacterial resistance, 1956: May, 269 

chemistry, 1956: May, 260 

dosage, 1956: May, 265, 452 
forms, 1956: May, 266 
massive, effect of, 1956: May, 270 
weight vs. unitage, 1956: May, 270 

effect of tissue constituents on, 1956: 
May, 261 

—. _— by cobalt, 
1956: M 

in acne v: ik, 1956: Aug., 732 

in asthma, 1954: Nov., 98 

in cellulitis, 1956: ie 272 

in congenital syphilis, 1956: May, 275 

in diphtheria contacts, prophylactic, 
1956: May, 275 

in fulminating meningococcemia, 
1956: May, 275, 393 

in furunculosis, 1956: May, 272 

in | ‘infections, 1956: May, 
74 


in laryngotracheobronchitis, 1954: 
Nov., 1 

in mastoiditis, 1956: May, 273 

in meningitis, 1954: May, 413, 414; 
1956: May, 272, 274, 386, 387, 
388, 389, 390 

in meningococcal infections, 1956: 
May, 274 

in meningococcus contacts, prophylac- 
tic, 1956: May, 275 

in _- of newborn, 1956: May, 

in oral surgery, prophylactic, 1956: 
May, 275 

in ornithosis, 1956: May, 361, 362 

in osteomyelitis, 1956: May, 272 

in otitis media, 1956: May, 273 

in pneumococcal infections, 1956: 


May, 274 


in psittacosis, 1955: Feb., 71 
in —_—" infections, 1956: May, 


in od infections, 1956: May, 


in rheumatic fever, prophylaxis, 1954: 
a" 273; 1956: May, 275, 402, 
in ane Som, 1956: M: y, 273; Nov., 


Contec’, prophylactic, 1956: May, 
4 
in re, complications, 1955: Feb., 


in soft tissue abscess, 1956: May, 272 
in staphylococcal infections, 1956: 
May, 272 
in streptococcal infections, 1954: May, 
411; 1956: May, 273, 401 
in streptococcal pharyngitis, 1956: 
Nov., 881 
in subacute bacterial endocarditis, 
1956: May, 273, 405 
in urethritis, 1956: May, 274 
in urogenital tract infections, 1956: 
May, 372 
in vulvov: _:nitis, 1956: May, 274 
indications, 1956: May, 271 
mechanism of action, 1956: ~~ ” owe 
physical properties, 1956: = 
preparations, aqueous crystalline ae 
cillin, absorption, 1956: May, 262 
benzathine penicillin G, absorption, 
1956: May, 262 
chemistry, 1956: May, 260 
parenteral administration, 
1956: May, 268 
crystalline aqueous penicillin G, 
parenteral adminisiration, 1956: 
May, 267 
penicillin G, absorption, 1956: May, 
261 


6 
— O, chemistry, 1956: May, 
et absorption, 1956: May, 


chemistry, 1956: May, 260 
procaine penicillin G, absorption, 
1956: May, 262 
chemistry, 1956: May, 260 
parenteral § administration, 
1956: May, 267 
prophylactic, for premature infant, 
1954: Aug., 538, 584, 644, 656 
— indications, 1956: May, 


“ae accidental, 1956: May, 442 
anaphylactic, 1956: May, 440 
sensitivity to, skin testing for, 1954: 
Nov., 940 
significance, 1954: Nov., 941 
side effects, 1956: May, 264 
solubility, 1956: May, 261 
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Penicillin, source, 1956: May, 260 
staphylococcal resistance to, 
May, 268 
therapy, current, general comments on, 
1956: May, 268 
tissue distribution, 1956: May, 263 
toxicity, 1956: May, 264 
unitage, 1956: May, 261 
use, indiscriminate, in pediatrics, 1956: 
May, 270 
Penis, ventral curvature, surgery of, 1955: 
Aug., 712 
— in asthma, 1954: Nov., 
in atopic dermatitis, 1956: Aug., 622 
Peptic ulcer, — bleeding due to, 
: Feb., 
vomiting due to, 1955: May, 497 
Perforation as indication for operation in 
ulcerative colitis, 1956: Feb., 160 
— infection, 1956: Nov., 859- 


1956: 


or eee membranes, 1956: Feb., 


Periarteritis nodosa, cutaneous manifes- 
tations, 1956: Aug., 821 
Pericardium, defects of, pathology, 1954: 
Feb., 30 
exploration, 1954: Feb., 199 
tamponade, 1954: Nov., 869 


Perinephritic abscess, chronic, 1955: 
Aug., 783 
Periporitis, 1956: Aug., 794 
Peritoneal bands, in newborn, 1954: 
May, 310 


treatment, 1954: May, 311 
Peritonitis, pelvic, dysmenorrhea due to, 
1955: May, 546 
vomiting due to, 1955: May, 497 
Permapen. See Benzathine penicillin G 
under Penicillin, preparations. 
Perthes’ disease vs. transient synovitis of 
hip, 1955: Nov., 1077 
Pertussis. See Whooping cough. 
Petit mal. See under Epilepsy. 
Peutz-Jegher syndrome, 1956: Feb., 102 
Phantom hip. See Hip, synovitis, tran- 
sient. 
Pharyngitis, streptococcal, 
1956: Nov., 881 
oral manifestations, 1956: Nov., 880 
treatment, 1956: Nov., 881 
vesicular. See Throat, infections, her- 


diagnosis, 


pangina. 
Pharynx, mucosa, trauma to, 1956: Nov., 
849 


muscles, functional activity, in cleft 
palate, 1956: Nov., 1042 
obstruction, 1954: Nov., 812 
oropharynx, burns, 1956: Nov., 913- 
915. See also Mouth, burns. 
— in newborn, 1956: Nov., 


Phenacemide in epilepsy, 1955: May, 607 
Phenobarbital in leptospirosis, 1955: 
Feb., 98 
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Phenol, in rectal procidentia, 1956: Feb., 
119 


in rectal prolapse, 1956: Feb., 118 
Phenurone. See Phenacemide. | 
Phenylacetylurea. See Phenacemide. | 
Phenylephrine nose drops for allergic 

rhinitis, 1955: May, 423 
Phosphate, in blood. See under Blood. 

organic, poisoning by, 1954: Nov., 

781 


Phosphorus poisoning, 1954: Nov., 782 

Phthalylsulfathiazole. See under Sulfon- 
amides. : 

Physical examination of newborn infant, 
1955: May, 336 

Pica, psychopathology of, 1956: Nov., 
1064 


Pierre Robin syndrome, 1956: Nov., 1011 
in newborn, 1956: Nov., 850 
Pigment anomalies of skin, 1956: Aug., 
693 
Pigmentation, cutaneous, 
spots, 1956: Aug., 685_ ; 
Pilosebaceous apparatus, in acne vulgaris, 
1956: Aug., 722 ey 
Pinworm infection. See Oxyuriasis. — 
Piperazine hexahydrate in oxyuriasis, 
1956: Feb., 183 
Pituitary body, anterior lobe, tests of 
function, 1955: Feb., 214 
dysfunction, amenorrhea due to, 
“1955: May, 542 
hypopotuitarism, amenorrhea due 
to, 1955: May, 543 : 
posterior lobe, tests of function, 
1955: Feb., 223 
Pityriasis oleosa, 1956: Aug., 748 | 
Pityriasis pilaris. See Keratosis pilaris. 
Pityriasis rosea, 1956: Aug., 801-9 
inverse, 1956: Aug., 804 
Pityriasis sicca, 1956: Aug., 748 
Placenta, blood vessels of, incision into, 
at cesarean section, 1954: Aug., 559 
Placenta previa, 1954: Aug., 555 
Plague, 1955: Feb., 3-10 
bubonic, 1955: Feb., 6 
pneumonic, 1955: Feb., 6 
septic, 1955: Feb., 6 : 
Planing, therapeutic, in acne vulgaris, 
1956: Aug., 729 
Plants, contact dermatitis due to, 1956: 
Aug., 653 
Plasma. See under Blood. , 
Platelets, count, in erythema multiforme, 
1956: Aug., 775 
Pleural cavity, exploration, 1954: Feb., 
199 


Pneumococcal meningitis, 1956: May, 
382 
Pneumonia, 1954: Nov., 819; 1955: May, 
383 
1956: 


Mongolian 


atypical, primary, treatment, 
May, 362 

treatment, 1956: May, 363 | 

Pneumonitis, interstitial or viral. See 


Bronchiolitis. 
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Pneumoperitoneum, roentgen examina- 
tion, 1956: Feb., 29 
Pneumothorax, 1954: Nov., 823 
Poison ivy dermatitis, 1956: Aug., 651 
Poisoning, 1954: Nov., 771-86 
accidental, 1954: May, 426 
chronic, blood protein changes in, 
1955: Feb., 269 
prevention, 1954: Nov., 784 
in toddlers, 1954: Nov., 767 
treatment, general principles, 
Nov., 
Pouom mitotic, for warts, 1956: Aug., 


Poliomyelitis, 1954: May, 483-501; 1955: 

May, 629-638; 1956: May, 457-81 
abortive, symptoms, 1954: May, 484 
after-care, 1954: May, 499 
braces, 1955: Nov., 1015 
bulbar, 1954: May, 485 

danger signals in respirator, 

May, 496 

treatment, 1954: May, 491 
bulbospinal, 1954: May, 486 
case reporting, 1954: May, 488 
— fluid findings, 1954: May, 


clinical 1954: May, 
486 


communicability, 1954: May, 484 

control, 1954: May, 

correlation of pathologic and clinical 
findings, 1955: Nov., 1 

criteria for discharge of patient, 1954: 
May, 499 

demands of continuing care, 1955: 
Nov., 1009-20 

diagnosis, 1954: May, 484 

epidemiology, 1954: May, 484 

equipment, essential, 1954: May, 489 

follow-up services, 1954: May, 499 

history in case finding, 1954: May, 487 

home care, 1954: May, 488 

hospitalization, 1954: May, 488 
period of, 1954: May, 499 

immunity, 1954: May, 484 

isolation of patients, 1954: May, 488 

isolation units, 1954: May, 489 

limp due to, 1955: Nov., ‘1029 


1954: 


1954: 


manifestations, 


mechanical aids in, 1954: May, 494 
nonparalytic, symptoms, 1954: May, 
485 


vs. nonglandular mumps, 1955: Feb., 
y) 


occupational therapy, 1954: May, 499 
paralytic, 1954: May, 485 
treatment, 1955: May, 635 
patient, nature of, 1955: Nov., 1009 
patient care service, planning for, 
1954: May, 499 
patient care techniques, 1954: May, 


489 
peculiarities, 1955: Nov., 1009 
physical therapy, 1954: May, 498 
position of patient, 1954: May, 490 
prevention, 1954: May, 500 
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Poliomyelitis, problems of Fagg to 
“normal” life, 1955: Nov., 1016 
quarantine, 1954: May, 488 
— center progress, 1955: May, 


respiratory problems associated with, 
1954: Nov., 822 

scoliosis in, 1955: Nov., 1018 

spinal, 1954: May, 485 

susceptibility, 1954: May, 484 

transmission, 1954: May, 484 

treatment, 1954: May, 488 
adequate, 1955: Nov., 1012 
aims of, 1955: Nov., 1012 
operative, indications for, 

Nov., 1017 

phases, 1955: Nov., 1013 

unequal leg length in, 1955: Nov., 1143 

vaccine, 1954: May, 500; 1955: May, 


630 
Salk, 1955: May, 632 
base lines, epidemiologic and sta- 
tistical, 1956: May, 475 
— inoculations, 1956: May, 


1955: 


contraindications, 1956: May, 464 
effectiveness, 1956: May, 465 
“oe to age, 1956: May, 


emergency situation, 1956: May, 
6 


460 
hopes for 1956, 1956: May, 471 
in epidemics, 1956: May, «64 
provoking effect, 1956: May, 463 
safety, 1956: May, 461 
Pollen(s), contact dermatitis due to, 
1956: Aug., 652 
dosage for children, 1954: Nov., 1044 
re, in atopic dermatitis, 1956: 


Aug., 615 
skin tests to, 1954: Nov., 937 


Pollenosis, treatment, dosage in, 1954: 
Nov., 6 

Polycycline. See Tetracycline(s) . 

Polyethylene tube, indwelling, in feed- 


ing of premature infants, 1954: Aug., 
642 


Polymyxin, 1956: May, 329 
absorption, 1956: May, 332 
administration, 1956: May, 333 

intrathecal, 1956: May, 334 

oral, 1956: May, 334 

routes of, 1956: May, 453, 455 

topical, 1956: May, 334 
antimicrobial activity, 1956: May, 330 
applied pharmacology, 1956: May, 

329-36 


clinical use, 1956: May, 334 
distribution, 1956: May, 332 

dosage, 1956: May, 333, 453 
excretion, 1956: May, 332 

in meningitis, 1956: hie, 334, 335 
in otitis externa, 1956: Aug., 517 

in pyelonephritis, 1956: May, 335 
in Shigella infections, 1956: May, 413 
in shigellosis, 1956: May, 335 
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eg in superficial infections, 1956: 

ay, 
in systemic infections, 1956: May, 336 
in urogenital tract infections, 1956: 

May, 373 
local pain at site of injection, 1956: 
May, 331 
mechanism of action, 1956: May, 229 
neomycin and bacitracin, — 
pharmacology, 1956: May, 329-44 
nephrotoxicity, 1956: May, 339 
neurotoxicity, 1956: May, 331 
preoperative use, 1956: May, 339 
toxicity, 1956: May, 331 
Polyostotic fibrous dysplasia, breast en- 
re due to, 1955: May, 
8 
cutaneous manifestations, 1956: 
Aug., 816 
Polyp. See under Tumors. 
Polyposis, of colon, 1956: Feb., 101. See 
also Colon, polyposis. 
rectal bleeding due to, 1956: Feb., 212 

Pontocaine. See Tetracaine. 

Porphyria, classification, 1956: Aug., 812 
— manifestations, 1956: Aug., 
erythropoietic, 1956: Aug., 812 
photosensitive, 1956: Aug., 812 

Port-wine mark. See Nevus flammeus. 

Posthemorthagic shock in premature in- 
fant, 1954: Aug., 555-72 

Posture in newborn infant, 1955: May, 

37 
“een encephalitis, 1955: Feb., 
l 


Potassium, and antimony tartrate. See 

Tartar emetic. 

and sodium exchange, intracellular, 
edema due to, 1955: May, 394 

concentration, as test of adrenal corti- 
cal function, 1955: Feb., 219 

ae 1954: Nov., 888; 1956: Feb., 

5 


causes, 1954: Nov., 889 
in \- multiforme, 1956: Aug., 
7 


intoxication, 1954: Nov.. 889 
preparations, 1954: Nov., 898 
Potassium chloride, in diarrhea, 

Feb., 147 
in nephrosis, 1955: Aug., 906 
Potassium chloride-Ringer’s solution in 
potassium depletion, 1956: 58 
mn iodide in asthma, 19s ‘Nov., 
Potassium lactate in Waterhouse-Frider- 
ichsen syndrome, 1956: May, 393 
Potassium permanganate, in atopic der- 
matitis, 1956: Aug., 615, 617 
in bacterial infections of skin, 1956: 


Aug., 514 
in contact dermatitis, 1956: Aug., 
661 
Nov., 


1956: 


in exudative eczema, 1954: 
965 
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Potbelly in celiac syndrome and muco- 
viscidosis, 1954: May, 396 
Powders, drying, in contact dermatitis, 
1956: "Aug.. 660 
Prantal. See Diphemanil. 
Precordial distress, 1954: Feb., 258 
Pregnancy, amenorrhea due to, 1955: 
May, 541 
artificial termination, effect on pre- 
maturity, 1954: Aug., 518 
gain in weight and size of baby, 1954: 
Aug., 693 
hygiene, rationale, 1954: Aug., 639 
nutrient supplements during, effect on 
incidence of prematurity, 1954: 
Aug., 695 
premature termination, complications, 
1954: Aug., 519 
weight gain in, 1954: Aug., 689 
in first and second trimesters, 
1954: Aug., 690 
Preluxation of hip. See under Hip. 
Premarin. See under Estrogens. 
Premature infant, 1955: May, 348 
anemia in, 1954: Aug., 593-606 
anesthesia or analgesia in relation 
to blood oxygen saturation, 1954: 
Aug., 589 
blood oxygen studies in, 1954: Aug., 
587-91 


blood transfusions in, 1954: Aug., 


583 

care of, 1954: Aug., 649-59 
alimentary phase, 1954: Aug., 653 
— program, 1954: Aug., 


emergency phase, 1954: Aug., 650 
follow-up care, 1954: Aug., 657 
growth phase, 1954: Aug., 655 

ae concepts, 1954: Aug. -» 639- 


revised rules, 1954: Aug., 658 
— measures, 1954: Aug., 


< on, 1954: Aug., 513- 


developmental ratings, estimated, 
1954: Aug., 684 


developmental study, 1954: Aug., 
679-84 


erythroblastosis fetalis in, 1954: 
Aug., -54 
erythroblastotic, disturbances of, 


management, 1954: ~_ 544 
fatality rate, 1954: Aug. 
fooding 1954: hen ” 582, 642, 


standard formulas, 1954: Aug., 


growth a 1954: Aug., 685-6 

yaline membrane disease, preven- 
tion, 1954: Aug., 538 

infection, ° ne 1954: Aug., 

intrapartum deaths, 1954: Aug., 523 

jaundice in, 1955: May, 450 
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Premature infant, maintenance of body 
heat, 1954: Aug., 665 
mental development, 1954: Aug., 
6 


morbidity, acquired, treatment of, 
1954: Aug., 6 


control and treatment, 1954: 
Aug., 672 
incidence, 1954: Aug., 672 
meee by weight, 1954: Aug., 
causes, 1954: Ang., 524 
Aug., 


factors influencing, 1954: 
3-86 


neonatal, 1954: Aug., 522 
and live births, 1954: Aug., 517 
rates by ages, 1954: Aug., 677 
nutrition and nutritional deficiencies 
related to, 1954: Aug., 687-708 
oxygen requirements, maintenance 
of, 1954: Aug., 614 
—- therapy, 1954: Aug., 583, 


pathology, 1954: Aug., 683 
posthemorrhagic shock in, 
Aug., 555- 
respiration in, abnormal, technique 
en 1954: Aug., 625- 


1954: 


establishment of, 1954: Aug., 580, 
666 


resuscitation, 1954: Aug., 527-39 
ance or asphyxiated, 1954: Aug., 


temperature adjustment, 1954: Aug., 
581 


treatment at birth, 1954: Aug., 640 
Premature unit, autonomous, 1954: Aug., 


Prematurity, 1954: Aug., 702 
and hemoglobin level, 1954: Aug., 707 
and supplemented diet, 1954: Aug., 
696 
as cause of retarded growth, 1954: 
May, 438 
by length of gestation, 1954: Aug., 692 
control of, 1954: Nov., 856 
definition, 1954: Aug., 515 
factors influencing, 1954: Aug., 517 
incidence, 1954: Aug., 515, 680 
by birth weight groups, 1954: Aug., 
665 


effect of nutrient supplements dur- 
ing pregnancy on, 1954: Aug., 
695 


1954: Aug., 515- 


prevention, 1954: Nov., 856 
primary, 1954: Aug., 520 
i for cardiac surgery, 1954: 
‘eb., 
Prenatal care. See Pregnancy, hygiene. 
Prickly heat. See Miliaria. 
Primidone in epilepsy, 1955: May, 607 
Privine. See Naphazoline. 


5 
maternal factors in, 
526 
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Probanthine. See Propantheline. 

Procaine in proctologic anesthesia, 1956: 
Feb., 63, 64 

Procaine amide in ventricular 
cardia, 1954: Nov., 864 

Procaine hydrochloride in anal fissure, 
1956: Feb., 121 

Procaine penicillin G. See under Peni- 
cillin, preparations. 

oe examination, 1956: Feb., 15- 


1956: Feb., 


tachy- 


diagnostic procedures, 
25 


proctoscopic, 1956: Feb., 17 
recto-abdominal, 1956: Feb., 17 
Proctologic lesions, psychosomatic as- 

pects, 1956: Feb., 197-206 
Peay anesthesia for, 1956: Feb., 
53-66. See also Anesthesia for proc- 
tology. 
symposium on, 1956: Feb., 1-214 
Proctoscope, 1956: Feb., 19 
in diagnosis of polyps of colon and 
rectum, 1956: Feb., 
Prognathism. See under Jaws, deformi- 
ties. 
Promizole. See Thiazolsulfone. 
Pronation, 1955: Nov., 957-70 
Pronestyl. See Procaine amide. 
Propadrine hydrochloride in 
1954: Nov., 978 
Propantheline in tinea pedis, 1956: Aug., 


asthma, 


570 
Prostate, Mg 1955: Aug., 829 
chronic, 1955: Aug., 830 
tumors, 1955: Aug’, $51 
Prostatitis. See Prostate, inflammation. 
—— speech, in cleft palate, 1956: 
1016, 1017, 1021, 1022 
ner extremity, 1955: Nov., 1123 


Prostigmine. See Neostigmine. 
Prostigmine Bromide for constipation, 
1955: May, 537 
Protein(s), gastric digestion, importance 
of, 1955: May, 356 
in cerebrospinal fluid, 1955: Feb., 2 
loss, 1955: Feb., 26° 
requirements, in artificial infant feed- 
ing, 1955: May, 355 
serum. See under Blood. 
skin tests in allergy, 1954: Nov., 
Proteus infections, 1956: May, 411 
Protozoan and metazoan parasitoses of 
intestinal tract, 1956: Feb., 169-90 
Protozoan infection, 1956: May, 414 
Pseudohermaphrodism. See under Herm- 
aphrodism. 
Pseudomonas infections, 1956: May, 411 
Pseudotruncus communis, diagnosis, 
1954: Feb., 140 
Pseudotuberculosis, 1955: Feb., 
Psittacosis, 1955: Feb., 68-71 
and QO fever, 1955: Feb., 65-72 
diagnosis, 1956: May, 358 
treatment, 1956: May, 361 
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Psoriasis, vs. atopic dermatitis, 1956: 
Aug., 609 
vs. pityriasis rosea, 1956: Aug., 808 


Psychic disturbances in mucoviscidosis 


— celiac syndrome, 1954: May, 
7 
Psychic factors, amenorrhea due to, 1955: 
May, 543 
excessive menstruation due to, 1955: 
May, 548 
Psychosomatic ag 


< roctologic 
lesions, 1956: Feb., 206 

Psychosomatics, ee Zz in allergic 
children, 1954: Nov., 921-8 

Psychotherapy, for warts, 1956: Aug., 


in ulcerative colitis, 1956: Feb., 159 
Puberty, precocious, true, breast enlarge- 
ment due to, 1955: May, 580 
pseudoprecocious, breast enlargement 
due to, 1955: May, 584 

medicational, breast enlargement 
due to, 1955: May, 587 
Pulmonary. See also Lungs. 
valve, atresia, with intact ventricular 
septum, pathology, 1954: Feb., 
42 


stenosis, cardiac catheterization in, 
954: Feb., 1 
diagnosis, 1954: Feb., 128 


— pathology, 1954: Feb., 

murmurs, 1954: Feb., 11; 1955: 
May, 447 

pure, angiocardiography in, 1954: 
Feb., 87 

syndromes resulting from, 1954: 
Feb., 105 

with cyanosis, surgical treatment, 
954: Feb., 200 

with intact ventricular septum 


and atrial septal defect, pathol- 
ogy, 1954: Feb., 
with interatrial communication, 
diagnosis, 1954: Feb., 139 
with patent foramen ovale, an- 
giocardiography in, 1954: Feb., 
80 


with poststenotic dilatation of 
pulmonary artery, interatrial 
septal defect and infundibular 
valvelike stenosis, surgical treat- 
ment, 1954: Feb., 204 
with reopening of foramen ovale 
or atrial septal defects, surgical 
treatment, 1954: Feb., 200 
Pulp, tooth. See under Teeth. 
Pulpectomy, 1956: Nov., 986 
Pulpotomy, 1956: Nov.. 985 
Punch ag? oe for infundibular 
stenosis, 1954: 
Purpura, 1955: Mas. "385 
nonthrombocytopenic, 1955: May, 387 
thrombocytopenic, 1955: May, 386 
Pyelitis. See Pyelonephritis. 
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sper = — Mey, 382 
acute, 1955: Aug., 75-8 
chronic, 1955: Aug., 783 
Pylorospasm. See Pylorus, spasm. 
Pylorus, spasm, as symptom of gastro- 
intestinal allergy, 1954: Nov., 999 
as symptom of milk ae in in- 
fants, 1954: Nov., 
vomiting due to, 1955. a 491 
—_ fluid therapy in, 1954: Nov., 


in newborn, 1954: May, 308 
diagnosis, 1954: May, 310 
etiology, 1954: May, 309 
treatment, 1954: May, 310 

treatment, plan of, 1954: Nov., 883 

vomiting due to, 1955: May, 491 

Pyodermas, common, classification of, 
1956: Aug., 505 

Pyrimethamine in toxoplasmosis, 1955: 
€ 

Pyuria. See under Urinary tract, infec- 
tions. 


O rever, 1955: Feb., 65-8 
and psittacosis, 1955: 
diagnosis, 1956: May, 

Query fever. See O fever. 

Quinidine, in supraventricular paroxys- 
mal tachycardia, prophylactic, 1954: 
Feb., 227 

in _— tachycardia, 1954: Nov., 


Feb., 65-72 
358 


Quinidine sulfate in ventricular paroxys- 

mal tachycardia, 1954: Feb., 227, 228 

Quinine urea hydrochloride, in rectal 
procidentia, 1956: Feb., 119 

in rectal prolapse, 1956: Feb., 118 


Rasies, 1955: Feb., 55-63 
Race as cause of retarded growth, 1954: 
May, 438 


Radiotherapy in vascular nevi, 1956: 
Aug., 674 

Ramsay Hunt syndrome, 1955: Feb., 

Ranula in newborn, 1956: Nov., 851 


Rash, as symptom of milk allergy in in- 
fants, 1954: Nov., 952 
diaper. See Dermatitis, diaper. 
heat. See Miliaria. 
in coccidioidomycosis, 1955: Feb., 114 
Raspberry mark, 1956: Aug., 672 
Rat-bite fevers, 1955: Feb., 101-8 


Reactions, id, and immunology, 1956: 
Aug., 585 
Recklinghausen’s disease, neurofibroma- 


tosis. See Neurofibromatosis. 
Recognition, emotional need of children 
for, 1954: May, 458 
Rectoperineal fistula. See under Fistula. 
Recto-urethral fistula vs. rectovesical 
fistula, 1956: Feb., 70 
Rectovaginal fistula. See under Fistula. 
Rectovesical fistula. See under Fistula. 








1122 


Rectum. See also Anorectum; Anus. 
ae meee congenital, 1956: Feb., 


vomiting due to, 1955: May, 494 
anatomy, 1956: Feb., 
and colon, anatomy, applied, 1956: 


Feb., 3- 
neoplasms, 1956: Feb., 93-111 
atresia, in premature infant, 1954: 
Aug., 578 
bleeding from, 1956: Feb., 207-14 
as symptom ‘of Pol , 1956: Feb., 96 
neonatal, 1955: May, 521 
sym toms, 1955: May, 513 
syndromes, clinical entities in, 1955: 


May, 514 
dilatations, 1956: Feb., 74 
instillations, in ulcerative colitis, 1956: 
Feb., 159 
lesions, bleeding from, 1955: May, 522 


nervous system, autonomic, 1956: 
eb., ee 
ee anton examination, 


1956: F 29 
polyps, 1956; ’Feb., 94-101 
procidentia, 1956: Feb., 117-9 
prolapse, 1956: Feb., 117-9 

in mucoviscidosis, 1954: May, 396 
sphincters, 1956: Feb., 12 
stenosis, in premature infant, 1954: 


Aug., 578 
venous return of blood from, 1956: 


Feb., 8 
Reflex, defecation, 1956: Feb., 128 
Refuse, disposal, in poliomyelitis, 1954: 
May, 490 
Regurgitation, habitual, 1955: May, 496. 
See also Vomiting. 
Reiter’s syndrome, 1956: Aug., 781 
Rejection as cause of behavior prob- 
lems, 1954: May, 460 

Relaxants. See under Muscles. 

Renal agenesis, unilateral. See Kidneys, 

solitary, congenital. 

Respiration, abnormal, in premature in- 
fant, technique for treatment, 1954: 
Aug., 625-38 

artificial, 1954: Nov., 824 
respirator, Cuirass, 1954: May, 498 
a failure, 1954: May, 


me pressure, 1954: May, 
tank, mechanics of, 1954: May, 
495 


weaning of patient from, 1954: 


May, 497 
precautions, 1954: May, 
498 
difficulty ir. iu erythroblastotic pre- 
mature inisnt, 1054: Aug., 
establishment 4 mee infant, 
“'; S\ug., 58 


physiology of. 1954: Aug., 529 
in poliomyeiitis, 1954: May, 486 
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ey labored, in mw oe of 
heart disease, 1954: 4 

muscles of, paralysis, in + a 

ay, 
danger signals in respirator, 

1954: May, 496 

mechanical aids for, 1954: 

May, 494 
— 1954: May, 492, 


Respirator. See under Respiration, arti- 
ficial. 
Respiratory acidosis, 1954: Nov., 894 
Respiratory alkalosis, 1954: Nov., 894 
Respiratory allergy. See under Allergy. 
Respiratory conditions, allergic, vaccine 
treatment in, value of, 1954: Nov 
987-93 
Respiratory problems in newborn, man- 
agement, 1954: Nov., 856 
Respiratory stridor, infant with, 1955: 
May, 403-11 
Respiratory tract, diseases, acute, treat- 
ment, 1954: May, 405 
undifferentiated, diagnosis, 
1956: May, 355, 356 
age factors, 1956: May, 359 
— infections, 1955: Feb., 
chest colds as symptom of milk 
allergy in infants, 1954: Nov., 


955 
clinical spectrum, 1956: May, 359 
cold, common, diagnosis, 1956: 
May, 355 
frequent, in young child, 1955: 
May, 413-25 
diagnosis, 1956: May, 358 
laryngotracheobronchitis, 
May, 
acute, 1954: Nov., 813 
nose colds as symptom of milk 
allergy, 1954: Nov., 956 
obstructive, signs and symptoms, 
1954: Nov., 81 
primary, 1956: May, 359 
secondary, 1956: May, 359 
viral, treatment, 1956: May, 362 
disturbances, in mucoviscidosis, 
1954: May, 395 
emergencies, 1954: Nov., 811-26 
infections, acute, types and etiology, 
1956: May, 354 
— treatment, 1956: May, 


diagnosis, 1956: May, 353 
and antimicrobial therapy, 
1956: May, 353-67 
treatment, 1956: May, 361 
lesions, obstructive, 1954: Nov., 811 
obstruction, as complication of 
fracture of jaw, 1956: Nov., 918 
in poliomyelitis, 1954: May, 492 
effect on respirator action, 
1954: May, 495 


1955: 
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Respiratory tract, obstruction, in polio- 
myelitis, mechanical ai s for, 
1954: May, 494 
treatment, 1954: May, 493 
open, provision of, in resuscitation 
of premature infant, 1954: Aug., 


upper, allergic and infectious condi- 

tions, differential diagnosis, 
1955: May, 41 

infections, recurrent, 1955: May, 


Resuscitation, manual, 1954: Nov., 849 
mechanical, 1954: Nov., 850 
of newborn, 1954: Nov., 845-58 
of yy infant, 1954: Aug., 527- 
asphyxiated or apneic, 1954: 
Aug., 533 
Retention enema for constipation, 1955: 
May, 536 
ene system, diseases, 
blood na changes in, 1955: 
Feb., 
cutancis manifestations, 1956: 
Reticuloendotheliosis. See Histoplasmo- 
sis; Reticuloendothelial system, dis- 
eases. 
Reticulum cell sarcoma of jaw, 1956: 
Nov., 901 
Retina, — requirements, 1954: Aug., 
10 
in noe infants, 1954: Aug., 
with oxygen administration, 
1954: Aug., 612 
= em infants, 1954: Aug., 
Retinopathy, hypoxic, and its sequel, 
1954: Aug., 607 
development of, oxygen reduction 
and, 1954: Aug., 617 
Retrocolic fossa, 1956: Feb., 6 
Retrolental fibroplasia, 1954: Aug., 607- 
623, 645 

Retroperitoneal cyst, 1956: Feb., 5 

Retroperitoneal hernia. See under Her- 

nid. 

Rewards 2 treatment of enuresis, 1955: 

Aug., 

Rh tg ‘See under Blood, groups. 

Rhabdomyoma. See under Tumors, my- 

oma. 

Rhabdomyosarcoma. See under Sarcoma, 

myosarcoma. 

Rheumatic fever, 1956: May, 399 
acute, treatment, 1954: Feb., 268 
cutaneous manifestations, 1956: 

Aug., 818 
diagnosis, 1954: Feb., 251-63 
prevention, 1956: May, 402 
in patients with >revious theu- 
matic fever, 1956: May, 402 
. prevention of, 1954: Feb., 
27 
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infec- 
May, 


1954: 
May, 


Rheumatic fever, streptococcal 
tion in, importance, 1956: 
399 


ent and prevention, 
Feb., -74 
Rhinitis, allege, perennial, 1955: 
7-2 
Rhus dermatitis, 1956: Aug., 651 
RI 67 virus infections, diagnosis, 
May, 355, 356 
Riboflavin for premature infant, 1954: 
Aug., 655, 671 
Rickets, renal, bowlegs and knock knees 
due to, 1955: Nov., 1065 
signs, orthopedic, 1955: Nov., 948 
Rickettsial and viral diseases of skin and 
ee membranes, 1956: Aug., 521- 


1950: 


a diseases, diagnosis, 1956: May, 
57 


7 
of skin and mucous membranes, 
1956: Aug., 548-51 

treatment, 1956: May, 361 
Rickettsialpox, 1956: Aug., 549-50 
Riley-Day syndrome. See Familial auto 

nomic dysfunction. 

Rimifon. See Isoniazid. 
Ringer’s solution, in alkalosis, 1956: Feb., 


57 
in dehydration, 1956: Feb., 57 
in diarrhea, 1956: Feb., 146, 147 
in meningitis, 1956: May, 385 
in Waterhouse-Friderichsen  syn- 
drome, 1956: May, 392 
Ringworm. See also Tinea. 
black dot, 1956: Aug., 563 
vs. pityriasis rosea, 1956: Aug., 808 
Ritter’s disease. See Dermatitis exfolia- 
tiva. 
— bed, principle of, 1954: May, 
4 


Rocking device, Eve, 1954: Nov., 825 
Rocky Mountain spotted fever, 1956: 
Aug., 548-9 
a 4 a in convulsions, 
1954: N 
in pec a Tal 1955: Feb., 120 
in recurrent parotitis, 1956: Nov., 
0 


of chest 1954: Nov., 


855 
of colon, 1956: Feb., 27-52 
Roentgenographic indications for tra- 
cheography and bronchography, 1955: 
Feb., 280 
Roentgenography. 


in newborn, 


See Roentgenograms. 
Roentgenotherapy, bowlegs or knock 
knees due to, 1955: Nov., 1069 

for warts, 1956: Aug., 525 

in acne vulgaris 1956: Aug., 730, 7 

in recurrent parotitis, 1956: Nov., 
Roseola infantum, 1955: May, 381 
Rubeola. See Measles. 
Rumination, 1955: May, 

Vomiting. 
psychophysiolugy of, 


496. See also 


956: Wov., 1068 








1124 


RURI. See Respiratory tract, upper, in- 
fections, recurrent. 


Sacra vein, 1956: Feb., 9 
Sajodin test of pancreatic function, 1955: 


Feb., 207 
Salicylate intoxication, 1954: Nov., 776 


ee | -_ in cradle cap, 1956: ’Aug., 
in oie hypertrophy of tongue, 
1956: Nov., 929 
Saline "7 for endoscopy, 1956: 
eb., 
in dehydration, 1956: Feb., 57 
Salivary _ infection, 1956: Nov., 


852 


in newborn, 1956: Nov., 

swelling, 1956: Nov., 941 ; 

Salk vaccine. See Poliomyelitis, vaccine, 
Salk. 


1956: May, 409 


‘a 
Salmonella, infections, 
1956: Feb., 


types, in gastroenteritis, 
143 


Salt and water hormone in newborn, 
1954: Mav, 326 
San Joaquin fever. 
cosis. 
San a Valley disease. See Coccidio- 
idomycosis. 
Sarcoma, fibrosarcoma of mouth, 1956: 
Nov., 892 
a of mouth, 1956: Nov., 
89 


See Coccidioidomy- 


myosarcoma, thabdomyosarcoma, 
1955: Aug., 847. See also Bladder, 
tumors. 


osteogenic, of jaw, 1956: Nov., 900 
reticulum cell, of jaw, 1956: Nov., 


Sarcoma botryoides, 1955: Aug., 847. 
See also Bladder, tumors. 
Scabies, 1956: Aug., 629-30 
Scalp, abrasions, treatment, 1954: Nov., 
788 


/ 


hematomas, treatment, 1954: Nov., 
788 es 
infections, Microsporum  audouini, 


1956: Aug., 560 
ringworm. See Tinea capitis. 

Scarlet fever, diagnosis, 1956: Nov., 881 
oral manifestations, 1956: Nov., 880 
treatment, 1956: Nov., 881 

Schamberg’s lotion in contact dermatitis, 

1956: Aug., 661 
a Manson’s, 1956: Feb., 
186- 
other forms, 1956: Feb., 188 
Schuerman’s disease. See Back, 
dorsal wedging. 
= -Christian syndrome, 1956: Aug., 
81 

Schwannoma. See under Tumors, neuri- 

noma. 

Scleroderma, cutaneous manifestations, 


1956: Aug., 820 


round, 
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diagnosis, 1954: 
1954: Feb., 


Sclerosis, endocardial, 
Feb., 
pathology, functional, 
tuberous, cutaneous manifestations, 
1956: ‘Aug., 817 
Scoliosis. See under Spine, curvature. 
Scopolamine, preanesthetic use, 1956: 
Feb., 59 
Scopolamine hydrobromide, preoperative 
use in cardiac surgery, 1954: Feb., 151 
— signs, orthopedic, 1955: Nov., 
4 


Seborrhea, 1956: Aug., 745-50 
in children, 1956: Aug., 748 
treatment, 1956: Aug., 749 
in infants, 1956: Aug., 746 
treatment, 1956: Aug., 747 
vs. atopic dermatitis, 1956: Aug., 609, 
610, 611, 612 
vs. diaper dermatitis, 1956: Aug., 764 
vs. pityriasis rosea, 1956: Aug., 808 
Seborrhea capitis, 1956: Aug., 734-6 
and —— vulgaris, 1956: Aug., 719- 


Scborrhes oleosa, 1956: Aug., 734 

Seborrhea sicca, 1956: Aug., 734 

Seborrhea squamosa neonatorum, 1956: 
Aug., 690 


Secobarbital, preanesthetic use, 1956: 
eb., 59 
Seconal, in asthma, 1954: Nov., 979 


in convulsive seizures, 1954: Nov., 808 
Security, emotional need of children for, 
1954: May, 458 
Sedatives, in asthma, 1954: Nov., 979 
in atopic dermatitis, 1956: Aug., 621 
in status asthmaticus, 1954: Nov., 984 
in ulcerative colitis, 1956: Feb., 157 
Selenium compounds, Selsun, in sebor- 
thea capitis, 1956: Aug., 735 
Self-feeding of infants, 1956: Nov., 1061 
Self-respect, emotional need of children 
for, 1954: May, 458 
Selsun. See under Selenium compounds. 
Sepsis, 1955: May, 384 
Sepsis o—“? in premature infant, 
1954: Aug., 600 
Septal defects, electrocardiogram in dif- 
ferential diagnosis, 1954: Feb., 65 
Septicemia and diarrhea in an infant, 
1954: May, 344 
Serum. See under Blood. 
Sex, as cause of retarded growth, 1954: 
May, 437 
characters, secondary, 
1954: May, 474 
as multiforme and, 1956: Aug., 


organs, development, 1954: May, 474 
Shigella infections, 1956: May, 409 
Shock, minimization, in Sh Aue of 

premature infant, 1954: 534 
posthemorrhagic, ‘in cman “hint, 
1954: Aug., 555-72 
traumatic, treatment, 1954: Nov., 789 


development, 
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Skin, inflammations, 1956: Aug., 692 





Shoes, fitting of, 1955: Nov., 1006 
for children, 1955: Nov., 1003-7 
for normal feet, 1955: Nov., 1004 
in pronation, 1955: Nov., 965 
orthopedic shoes, 1955: Nov., 1004 
wedging of, 1955: Nov., 1005 
Shunt operations, for cardiovascular ano- 
malies, 1954: Feb., 208 
for tetralogy of Fallot, 1954: Feb., 
204 


Sickle cell anemia as indication for bone 
marrow examination, 1955: Feb., 253 
Sickle cell disease, 1954: May, 386 
Sickle cell trait, 1954: May, 386 
Sigmoidoscope, 1956: Feb., 18 
Sinus, coronary, communication with 
left atrium, pathology, 1954: Feb., 29 
Sinus arrhythmia, 1954: Feb., 215, 218 
Sinus bradycardia, 1954: Feb., 215, 218 
Sinus tachycardia, 1954: Feb., 215, 218, 


Sinusitis, headache due to, 1955: May, 
600 
Skeleton. See Bones. 
Skin, abnormalities, congenital, common, 
1956: Aug., 665-99 
uncommon, 1956: Aug., 701-17 
pigment, 1956: Aug., 693 
and mucous membranes, exanthema- 
tous diseases, 1956: Aug., 546- 
547 


5 
rickettsial diseases, 1956: Aug., 
548-51 
viral diseases, 1956: Aug., 522 


54 
atrophies, 1956: Aug., 691 
care of, in atopic dermatitis, 1954: 
Nov., 964 


in erythema multiforme, 1956: Aug., 


clues in systemic diseases, 1956: Aug., 
811-24 

disease, fish. See Ichthyosis. 

growths, new, 1956: Aug., 694 

hypertrophies, 1956: Aug., 688 

in _erythema multiforme, 1956: Aug., 


infections, bacterial, alterations lead- 
ing to, 1956: Aug., 503 
classification, 1956: Aug., 505 
common, 1956: Aug., 499-519 
factors in, 1956: Aug., 502 
local, 1956: Aug., 503 
systemic, 1956: Aug., 504 
secondary, 1956: Aug., 510 
treatment, 1956: Aug., 517 


treatment, local, specific, 1956: 


Aug., 514 
principles, 1956: Aug., 512 
Candida, 1955: Feb., 153 
fungus, 1956: Aug., 555-95 


susceptibility factors, 1956: Aug., 


587 
parasitic, 1956: Aug., 625-37 


viral and rickettsial, 1956: Aug., 


521-54 


lesions, biopsy, 1956: Aug., 823 
of infants and children, 1956: Aug., 
500 
care of, 1956: Aug., 501 
characteristics, distinctive, 1956: 
Aug., 500 
of newborn infant, 1955: May, 338 
planing. See Planing, therapeutic. 
protective mechanisms vs. bacterial in- 
fection, 1956: Aug., 502 
reactions to chloramphenicol, 1956: 
May, 322 
test, coccidioidin, 1955: Feb., 116 
for allergy, changeableness, 1954: 


Nov., 938 

delayed reactions, 1954: Nov., 
939 

diagnostic value, 1954: Nov., 
930 

in atopic dermatitis, 1954: Nov., 
935 

in first year of life, 1954: Nov., 
934 


patch test, 1954: Nov., 939 

scout testing, 1954: Nov., 933 

skin testing to foods, 1954: Nov., 
935 


substances to test for, 1954: 
Nov., 933 

technique, 1954: Nov., 932 

tests to inhalants and _ pollen, 
1954: Nov., 937 

transfer testing, indirect or pas- 
sive, 1954: Nov., 934 

for cat scratch disease, 1955: Feb., 
3 


for gastrointestinal allergy, 1954: 
Nov., 1000, 1001 
for penicillin sensitivity, 1954: Nov., 


significance, 1954: Nov.. 941 
histoplasmin, 1955: Feb., 142 
in allergic celiac syndrome, 1954: 
Nov., 1012 
protein, for allergy, 1954: Nov., 
946 
tuberculin, 1956: Mav, 430 
value, 1954: Nov., 929-42 
Skull. See Cranium. 
Smallpox, 1955: Feb., 19-27; 1956: Aug., 
541-6 
and vaccinia, 1955: Feb., 19-32 
hemorrhagic, 1955: Feb., 23 
vaccination, 1954: May, 350; 1955: 
Feb., 26 
accidental, 1956: Aug.. 545 
complications, 1955: Feb., 29 
cutaneous, 1956: Aug., 543 
material and technique, 1954: May, 
361 
progressive, 1956: Aug., 545 
reactions, 1954: May, 358; 1955: 
Feb., 28 
vaccinia, 1955: Feb., 27-31; 1956: 
Aug., 541-6 
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Sma!lpox, vaccination, vaccinia, erythema 
meitoome due to, 1956: Aug., 


generalized, 1955: Feb., 30 
progressive, 1955: Feb., 30 
prolonged, 1955: Feb., 30 
treatment with immune sub- 
stances, 1954: May, 418 
vaccinia gangrenosa. See Smallpox, 
vaccination, progressive. 
vaccinia necrosum, 1955: Feb., 30 
variola minor, 1955: Feb., 23 

Snack habits and dental caries, 1956: 
Nov., 958 

— water dermatitis, 1956: Aug., 

Soaps, substitutes in atopic dermatitis, 

: Aug., 616 
suppository, 1955: 
May, 535 

Sodium, concentration, as test of adrenal 
cortical function, 1955: Feb., 219 

Sodium amytal in convulsive seizures, 
1954: Nov., 809 

Sodium biborate in oral thrush, 1956: 
Nov., 

Sodium bicarbonate in renal complica- 
tions of sulfonamide therapv. 1956: 
May, 242 

Sodium biphosphate for colon catharsis, 
1956: Feb., 20 

Sodium caprylate in papillary hvper- 
trophy of tongue, 1956: Nov., 929 

= fluoride poisoning, 1954: Nov., 
/ 


Sodium lactate in acidosis, 1956: Feb., 57 
Sodium phenobarbital in convulsive 
seizures, 1954: Nov., 807. 808, 809 
Sodium phosphate for colon catharsis, 

1956: Feb., 20 
Sodium sulfadiazine. See Sulfadiazine, 
under Sulfonamides. 
Sodium thiosulfate in tinea versicolor, 
1956: Aug., 572 
Solutions, for parenteral administration, 
1954: May, 339 
1, 2, 3, in diarrhea in infancy, 1954: 
May, 340 
Sounds, heart, 1955: May, 441 
Space-occupying lesions, cerebrospinal 
fluid in, 1955: Feb., 236 
Spasm, cardioesophageal. See Achalasia. 
habit, 1954: Feb., 260 
Speech, defects, of cleft palate, 1956: 
Nov., 1017 
stammering, 1956: Nov., 1065 
on. delayed, 1956: Nov., 


in infants, 1956: Nov., 1052 
disturbances, 1956: Nov., 1064 


for constipation, 


emotional development and, 1956: 


Nov., 1058 
in cleft palate, 1956: Nov., 1005 
prosthesis, in cleft palate, 1956: Nov., 
1016, 1017. 1021, 1022 
tongue in, 1956: Nov., 921 
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Speech training, in cleft palate, 1956: 
Nov., 1018, 1046 
Spells ” oe of heart disease, 1954: 


Spermatic cord, torsion, 1955: Aug., 831- 


Spherocytosis, congenital. See Ane- 
mia(s), hemolytic, familial, congeni- 


tal. 
hereditary, 1954: Mav. 383 
Sphincters of rectum, 1956: Feb., 12 
Spider bites, 1956: Aug., 631 
Spider nevus. See Nevus araneus. 
Spina bifida, 1955: Aug., 807 
in premature infant, 1954: Aug., 


577 

limp due to, 1955: Nov., 1031 

Spinal cord, abnormalities, myelodys- 

plasia, vesical dysfunction from, 
1955: Aug., 807. See also under 
Myelodysplasia. 

injury or disease, as indication for 
ve examination, 1955: Aug., 
6 


Spinal puncture, lumbar. 1955: Feb., 229 
Spine, curvature, kyphosis, preadolescent, 
relation to vertebral grooves, 
1955: Nov., 952 
scoliosis, in poliomyelitis, 1955: 
Nov., 1018 
development. normal, 1955: Nov., 952 
Spiramycin, 1956: Mav, 314 
Splenomegaly as indication for bone 
marrow examination, 1955: Feb., 
> 


254 
Sporotrichosis. 1956: Aug., 579 
Sprain, limp due to, 1955: Nov., 1024 
Sputum examination in plague, 1955: 
Feb., 
Stammering. See under Speech, defects. 
Stance in paralvtic foot deformities, 
1955: Nov., 987 
Staphylococci. infections due to, gastro- 
intestinal, 1956: Mav, 412 
penicillin-resistant, 1956: Mav, 268 
— to antibiotics, 1956: May, 
3 


Starch intolerance vs. allergic celiac syn- 
drome, 1954: Nov., 1013 
Status asthmaticus. See under Asthma. 
Steatorrhea. See Feces, fat in. 
Steclin. See Tetracycline(s). 
Stensen’s duct, in recurrent parotitis, 
1956: Nov.. 938 
laceration, 1956: Nov., 911 
Steroids, adrenal cortical. in atopic der- 
matitis, 1956: Aug., 621 
Stibophen in Manson’s schistosomiasis, 
1956: Feb., 188 
Stilbestrol. See Diethylstilbestrol. 
Stokes-Adams syndrome. See 
Heart, block. 
Stomach, duplication, vomiting due to, 
1955: May, 491 
irritation, vomiting due to, 1955: May, 
488 


under 











Stomatitis, and diarrhea, of infants, 
1956: Nov., 878-9 
course, 1956: Nov., 879 
symptomatology, 1956: Nov., 879 
aphthous. See Gingivostomatitis, her- 
petic, acute. 
herpetic. See Gingivostomatitis, her- 
petic, acute. 
ulcerative. See Gingivostomatitis, her- 
petic, acute. 
vs. erythema multiforme, 1956: Aug., 


777 
Stool. See Feces. 
Stramonium poisoning, 1954: Nov., 777 
Strawberry mark, 1955: May, 615; 1956: 


Aug., 672 
Strawberry tongue in scarlet fever, 1956: 
Nov., 929 
Streptococcal infections, danger of, 1956: 
May, 402 
diagnosis, 1956: May, 400 
frequency, 1956: May, 400 


importance in rheumatic fever, 
1956: May, 399 
relation to erythema nodosum, 


1956: Aug., 783 
treatment, 1954: May, 410; 1956: 
May, 401 
ae eee absorption, 1956: May, 


action, mode of, 1956: May, 281 

activity in vitro, 1956: May, 287 

administration, 1956: May, 283 
routes of, 1956: May, 452, 455 

aerosol solutions, 1954: Aug., 634 

and __ dihydrostreptomycin, weit 
pharmacology, 1956: May, 279-94 

— dependence on, 1956: May, 


a resistance to, 1956: May, 


8 
blood levels, 1956: May, 284 
chemistry, 1956: May, 280 
—ee of therapy, 1956: May, 


dihydrostreptomycin, absorption, 1956: 
May, 283 
administration, 1956: 
May, 452, 455 
chemistry, 1956: May, 281 
distribution, 1956: May, 283 
dosage, 1956: May, 452 
excretion, 1956: May, 283 
in brucellosis, 1955: Feb., 82 
in subacute bacterial endocarditis, 
1956: May, 405 
in tuberculous meningitis, 1956: 
May, 435 
in tularemia, 1955: Feb., 14 
in urogenital tract infections, 1956: 
May, 373 
vestibular-auditory disturbances due 
to, 1956: May, 286 
distribution, 1956: May, 282 
dosage, 1956: May, 283, 452 
excretion, 1956: May, 282 


routes of, 
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Streptomycin, hypersensitivity reactions, 
: May, 285 
in laryngotracheobronchitis, 1954: 
Nov., 814, 815 
in yaaa 1956: May, 386, 387, 
in plague, 1955: Feb., 9 
in pneumonia, 1956: May, 363 
in ed infections, 1956: May, 
in renal tuberculosis, 1955: Aug., 799 
in subacute bacterial endocarditis, 
1956: May, 405 
in tuberculosis, 1956: May, 290, 365, 


428, 429, 434 
al and joints, 1955: Nov., 


in tuberculous meningitis, 1954: May, 
415; 1956: May, 435 

in tularemia, 1955: Feb., 14 

in uaa infections, 1955: Aug., 785, 
7 


in urogenital tract infections, 1956: 
May, 373 

indications, 1956: Mav, 289 

intrathecal irritation, 1956: May, 286 

mechanism of action, 1956: May, 224 

potentiation by combination therapy, 
1956: May, 291 

prophylactic, for premature 
1954: Aug., 584, 656 

urinary levels, 1956: May, 284 

vestibular-auditory disturbances due to, 
1956: May, 286 

Streptonivicin, 1956: May, 313 
in pulmonary infections, 1956: May, 


infant, 


Stress, emotional, and physical symp- 
toms, 1956: Feb., 197 
Stridor, as indication for tracheography 
and bronchography, 1955: Feb., 280 
expiratory, 1955: May, 409 
inspiratory, 1955: May, 404 
laryngeal, congenital, 1955: May, 405 
respiratory, infant with, 1955: May, 
4 —_ 


3 
Strongyloidiasis, 1956: Feb., 184-6 
Strychnine poisoning, 1954: Nov., 782 
Sturge-Weber syndrome. See Tumors, 
angioma. 
Subaortic meen, sanaet, diagnosis, 1954: 
eb., 
5 et functional, 1954: Feb., 
Subarachnoid hemorrhage, treatment, 
1954: Nov., 796 
Subdural. See under Meninges. 
— lesions or stenosis, 1955: May, 
40 


Subluxation of hip. See under Hip. 

Submaxillary duct, 
Nov., 912 

Succinylcholine in proctologic anesthesia, 
1956: Feb., 62 

Succinylsulfathiazole. See under Sulfon- 
amides. 


laceration, 1956: 
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Sucking activities, psychological relation 
to feeding, 1956: Nov., 1056 


Sucking callus in newborn, 1955: May, 
342; 1956: Nov., 847 
Sucking patterns, disturbances in, 1956: 
Nov., 1063 
Sudamina. See Miliaria crvstallina. 
Sugar, additives, 1955: Mav, 367 
control, in dental caries control, 1956: 
Nov., 957 
in cerebrospinal fluid, 1955: Feb., 
in urine. See under Urine. 
intake, excessive, effects of, 1956: Nov., 
957 
Sulcus terminalis of tongue, 1956: Nov., 


920 
Sulfadiazine. See under Sulfonamides. 
Sulfamerazine. See under Sulfonamides. 
Sulfamethazine. See under Sulfonamides. 
Sulfanilamide. See under Sulfonamides. 
Sulfapyrimidines. See Sulfadiazine, Sul- 
famerazine, Sulfamethazine, under 
Sulfonamides. 
Sulfasuxidine. See Succinylsulfathiazole 
under Sulfonamides. 
Sulfathalidine. See Phthalysulfathiazole 
under Sulfonamides. 
Sulfisoxazole. See under Sulfonamides. 
see, absorption, 1956: May, 


administration, 1956: Mav. 244 
routes of, 1956: May, 454, 455 
applied pharmacology, 1956: May, 

46 


235 
chemistry, 1956: May, 237 
contraindications, 1956: May, 
distribution, 1956: May, 238 
dosage, 1956: May, 244, 454 
excretion, 1956: May, 238 
in mastoiditis, 1956: May, 273 
in meningitis, 1956: May, 388 
May, 273 


246 


in otitis media, 1956: 
in theumatic fever prophylaxis, 1956: 
May, 402 
in urogenital 

May, 372 
indications, 1956: Mav, 245 
mixtures, 1956: May, 240 
dosage, 1956: May, 245 
phthalylsulfathiazole, dosage, 
May, 245 
pharmacodynamic action, 1956: 
237 


mild, 1956: May, 240 
May, 241 
dosage, 


tract infections, 1956: 


1956: 
May, 


reactions, toxic, 
severe, 1956: 
succinylsulfathiazole, 
May, 245 
sulfadiazine, administration, 
May, 244 
routes of, 1956: May, 454 
dosage, 1956: May, 245, 454 
in brucellosis, 1955: Feb., 82 
in fulminating_ _meningococcemia, 


56: May, 275, 


1956: 


1956: 
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ne, sulfadiazine, in ag ry 
: May, 413, 414; 1956: May, 
145, 274, 385, 387, 389 
in | meningococcemia, 1956: May, 
274 


in pulmonary infections, 1956: May, 
36 


in rheumatic fever, prophylaxis, 
1956: May, 402 
recurrent, prophylaxis, 1954: 
Feb., 273 
in toxoplasmosis, 1955: Feb., 173 
sodium, prophylactic. for prema- 
ture infant, 1954: Aug., 584, 644 
sulfamerazine, administration, 1956: 
May, 2 
routes of, 1956: May, 454 
dosage, 1956: May, 245, 454 
sulfamethazine, administration, 1956: 
May, 244 
dosage, 1956: May, 245 
sulfanilamide, administration, 1956: 
May, 244 
dosage, 1956: May, 245 
sulfisoxazole, administration, routes 
of, 1956: May, 454 
dosage, 1956: May, 454 
in meningitis, 1954: May, 413, 414 
in nephrosis, 1955: Aug., 906 
infections, 1955: Aug., 


in urina Ty 
787 


in urogenital tract infections, 1956: 
May, 372 
toxicology, 1956: May, 240 
triple, in brucellosis, 1955: Feb., 82 
use, 1956: May, 451 


Sulfonated bitumen, in contact derma- 


titis, 1956: Aug., 661 
in eczematous dermatitis, 1956: 
Aug., 756 


Sulfur, 
in tinea circinata, 
in tinea pedis, 

Aug., 57 

Summer eruption, recurrent. See Hydroa 
yacciniforme. 

Suppository, soap or glycerin, 
stipation, 1955: May, 535 
Supraglottic lesions, 1955: May, 404 
Supraglottic web, 1955: May, 405 


in tinea capitis, 1956: Aug., 565 
1956: Aug., 569 
prophylactic, 1956: 


for con- 


Surgery, cardiac, anesthesia for, 1954: 
Feb., 147-57 
postoperative care and complica 
tions, 1954: Feb., 155 


preoperative preparation, 1954: Feb., 
149 


for warts, 1956: Aug., 525 - 
in tuberculosis of bones and _ joints, 
1955: Nov., 1133 


Sus-Phrine in asthma, 1954: Nov., 979 
Swallowing. See Deglutition. 
Sweat glands, abnormalities, anhidrosis, 


1956: Aug., 795 


thermogenic, 
1956: Aug., 


Sweat retention syndrome, 


791-9. See also Miliaria. 
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Sweats, night, in coccidioidomycosis, 
1955: Feb., 114 
Swimmer’s itch. See Dermatitis, cercarial. 
Swineherd’s disease. See Leptospirosis. 
Sydenham’s chorea, 1954: Feb., 259 
Symptomless interval of foreign body in 
air and food passages, 1954: Nov., $32 
Symptoms, physical, and emotional 
stress, 1956: Feb., 197 
presenting, diagnosis by, symposium 
on, 1955: May, 333-627 
Syncope, 1955: May, 605 
carotid sinus, 1955: May, 608 
Synovitis, toxic, limp due to, 1955: Nov., 
1025 
transient, of hip, 1955: Nov., 1073-80 
Syphilis, cutaneous manifestations, 1956: 
Aug., 822 
signs, orthopedic, 1955: Nov., 94 
vs. diaper dermatitis, 1956: Aug., 765 
vs. pityriasis rosea, 1956: Aug., 808 
Systemic diseases, amenorrhea due to, 
1955: May, 543 
cerebrospinal fluid in, 1955: Feb., 


rectal bleeding due to, 1956: Feb., 
212 


Systemic reaction in erythema multi- 
forme, 1956: Aug., 77 
Systoles, premature, 1954: Feb., 219 


TacuycarpiA. See under Arrhythmias, 
cardiac. 
Talipes. See under Foot, deformities. 
Tamponade, pericardial, 1954: Nov., 869 
Tannic acid in — study of colon, 
1956: Feb., 30, 
Tar in atopic | 1956: Aug., 
619 
Tar Dermament in chronic eczema, 1954: 
Nov., 967 
Tartar emetic in Manson’s schistosomi- 
asis, 1956: Feb., 188 
Taste, tongue in, 1956: Nov., 921 
Taste blindness, signs, orthopedic, 1955: 
Nov., 947 
Taussig-Bing syndrome, angiocardiogra- 
phy in, 1954: Feb., 82 
diagnosis, 1954: Feb., 143 
pathology, 1954: Feb., 39 
surgical treatment, 1954: Feb., 212 
Teeth, abnormalities, developmental, 
1956: Nov., 865 
avulsion, partial, 1956: Nov., 988 
replantation of, technique, 1956: 
Nov., 990 
total, 1956: Nov., 990 
brown, 1956: Nov., 866 
brushing, 1956: Nov., 949 
bud, infection of, in newborn, 1956: 
Nov., 852 
calculus, 1956: Nov., 947 
care, early, 1956: Nov., 963 
prosthetic, in cleft palate, 1956: 
Nov., 1021 
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Teeth, caries, 1956: Nov., 947, 954-63 


calcium and, 1956: Nov., 959 
control, 1956: Nov., 956 
in pediatric practice, 1956: Nov., 
953-65 


via sugar control, 1956: Nov., 
957 


dietary factors in, 1956: Nov., 955 
fluorides and, 1956: Nov., 959 
in dentifrices, 1956: Nov., 962 
in foods, 1956: Nov., 960 
in water, 1956: Nov., 959 
tablets, 1956: Nov., 961 
topical applications, 1956: Nov. 
961 


genetic factors in, 1956: Nov., 955 
immunity to, 1956: Nov., 955 
incidence, 1956: Nov., 955 
oral hygiene and, 1956: Nov., 962 
pattern of attack, 1956: Nov., 956 
prevention, 1956: Nov., 956 
process, 1956: Nov., 955 
psychophysiology of, 1956: Nov., 
1067 


rampant, 1956: Nov., 956 
snack habits and, 1956: Nov., 
958 
susceptibility to, 1956: Nov., 956 
vitamin D and, 1956: Nov., 959 
color, 1956: Nov., 947 
crown forms, 1956: Nov., 992 
jacket, 1956: Nov., 993 
Permadent, 1956: Nov., 993 
dentin, fractures, 1956: Nov., 980, 
984 


opalescent, hereditary, 1956: Nov., 
867 
displacement, in jaw, 1956: Nov., 988 
replantation of, technique, 1956: 
Nov., 990 
total, 1956: Nov., 990 
enamel, fractures, 1956: Nov., 980 
hypocalification, 1956: Nov., 866 
hypoplasia, 1956: Nov., 865 
eruption, 1956: Nov., 945 
delayed, 1956: Nov., 862 
difficult, 1956: Nov., 861 
natal teeth, 1956: Nov., 861 
precocious, 1956: Nov., 944 
problems related to, 1956: Nov., 860 
examination, 1956: Nov., 943, 953 
of infants, 1956: Nov., 944 
of newborn, 1956: Nov., 944 
order of, 1956: Nov., 954 
pediatrician’s responsibility in, 1956: 
Nov., 943-51 
fractures, 1956: Nov., 983 
of root, 1956: Nov., 986 
root canal therapy, 1956: Nov., 986 
grinding of, 1956: Nov., 1067 
incisor, fractured, 1956: Nov., 979-94 
comminuted, 1956: Nov., 987 
injuries, prevention of, 1956: Nov., 994 
investment tissues, lesions and infec- 
tions, 1956: Nov., 948 
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Teeth, gpetake, etiology, 1956: Nov., 


in newborn, 1956: Nov., 848 
types of, and normal occlusion, 
1956: Nov., 967 
mesiodens, 1956: Nov., 864 
missing, 1956: Nov., 864 
molar, primary, ankylosis of, 


ov., 
morphology, es Nov., 945 
mottling, 1956: Nov., 947 
occlusion, development of, and somatic 
and craniofacial growth, 1956: 
Nov., 
normal, and types of malocclusion, 
1956: Nov., 967 
opalescent, 1956: Nov., 946 
poem. impaction of, 1956: Nov., 


injuries to, 1956: Nov., 982 
pitting of, 1956: Nov., 946 
plastic corners, 1956: Nov., 992 
plastic crown, 1956: Nov., 992 
primary, injuries to, 1956: Nov., 979 

retention of, 1956: Nov., 862 
pulp, fractures, 1956: Nov., 981, 984 
restorations, 1956: Nov., 992 
splints, 1956: Nov., 992 
staining, 1956: Nov., 947 
supernumerary, 1956: Nov., 863 

in newborn, 1956: Nov., 845 
es orthodontic, 1956: Nov., 


- 

and cleft palate, 1956: Nov., 1045 

and — potential, 1956: Nov., 
97 
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1956: 


in cleft palate, 1956: Nov., 
objectives, 1956: Nov., 975 
timing, 1956: Nov., 975 
tumors, odontoma, 1956: Nov., 900 
Teething, on food intake, 1956: 
Nov., 
BR vane Lol 1956: Aug., 670 
Telangiectasia macularis eruptiva per- 
stans, 1956: Aug., 711 
Temper tantrums, syncope due to, 1955: 
May, 606 
Temperature, adjustment, ~ ee 
infant, 1954: Aug., 581, 
body, hypothermia, as Fad of res- 
— difficulty in newborn, 1954: 
Nov., 855 
Tendon transfer in paralytic foot deform- 
ities, 1955: Nov., 99 
— in — foot deformities, 
1955: Nov., 9 
— headache due to, 1955: May, 
9 


in allergic tension-fatigue syndrome, 
1954: Nov 
a syndrome, allergic, 1954: 
Nov., 3 
RnB ~ See Oxytetracycline. 
Testes, inadequate, fate in cryptorchism, 
1955: Aug., 735 
involvement in mumps, 1956: Nov., 935 
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Testes, torsion. See Spermatic cord, tor- 


sion. 
tumors, 1955: Aug., 851-5 
breast enlargement due to, 1955: 


May, 589 
undescended, 1955: Aug., 726-36 
Testicle. See Testes. 
Tetanus, immunization, 1954: 


ay, 352 

booster or recall, 1954: May, 361 
passive, 1954: May, 361 
primary, 1954: May, 360 
reactions, 1954: May, 357 

treatment with immune substances, 
1954: May, 417 

Tetracaine, as mouth wash, in erythema 

multiforme, 1956: Aug., 778 

in Fees anesthesia, 1956: Feb., 


Tetracycline(s). See also Chlortetracy- 
cline; Oxytetracycline. 
absorption, 1956: May, 297 
administration, 1956: May, 297 


active, 


— of, 1956: May, 452, 453, 

454 

a pharmacology, 1956: May, 
95-303 


chemical differentiation, 1956: May, 
297 


dosage, 1956: May, 297, 452, 453 

excretion, 1956: May, 297 

in acne vulgaris, 1956: Aug., 732 

in cystic fibrosis of pancreas, 1956: 
May, 302 

in _—— multiforme, 1956: Aug., 
7 


in fulminating meningococcemia, 1956: 
May, 275 
in laryngotracheobronchitis, 1954: 


Nov., 
in pease infections, 1956: May, 
99 


in meningitis, 1956: May, 386, 387, 


in ornithosis, 1956: May. 361, 362 

in pneumonia, 1956: May, 363 
primary atypical, 1956: May, 362 

in pulmonary infections, 1956: May, 


in rickettsial diseases, 1956: May, 361 

in rickettsialpox, 1956: Aug., 550 

in Rocky Mountain spotted fever, 
1956: Aug., 549 

in seeeen complications, 1955: Feb., 


in urinary infections, 1955: Aug., 788 
in urogenital tract infections, 1956: 
May, 373 

mechanism of action, 1956: May, 228 
preoperative use, 1956: May, 339 
solubility, 1956: May, 296 
stability, 1956: May, 296 
toxicity, 1956: May, 300 

Tetracyn. See Tetracycline(s) . 

Tetralogy of Fallot. See under Heart, 
abnormalities. 
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Thalassemia, 1955: 
May, 438 
as indication for aoe marrow exam- 
ination, 1955: Feb., 
Thiamine for aman infant, 1954: 
Aug., 655, 671 
Thiazolsulfone in tuberculous meningitis, 
1954: May, 415 
Thin child, toss: May, 567-73. See also 
Body weight, gain in, failure of. 
Thinness in adolescence, 1954: May, 480 
Third disease, 1956: Aug., 547 
— , See Intestine(s), duplica- 


Pe 1954: Feb., 199 
in newborn infant, 1955: May, 343 
Thorazine in enuresis, 1955: Aug., 824 
Thorium-X in nevus flammeus, 1955: 
May, 62], 622 
Thrill in diagnosis of heart disease, 1954: 
Feb., 7 
Throat, infections, herpangina, 1956: 
Aug., 537-8; Nov 7 
treatment, 1956: Nov., 877 
sore, herpetic. See Throat, infections, 
herpangina. 
Serene, 1955: Feb., 
4+ 


1954: May, 385; 


in diagnosis of heart disease, 1954: 


summer. See Throat, 
herpangina. 
Thrombosis, mesenteric, rectal bleeding 
due to, 1956: Feb., 211 
Thrush. See Candidiasis. 
Thumb sucking, effect on occlusion, 
1956: Nov., 974 


emotional significance, 1956: Nov., 
1056 


management, 1956: Nov., 1069 

physical effects, 1956: Nov., 1056 

ao eae of, 1956: Nov., 
10 


infections, 


Thymol og egg test of liver func- 
tion, 1955: 
Thyroglossal Fay Pan 1955: May, 404 
T aon a. — rane due 
1955: Ma 
weight gain fatto a due to, in chil- 
dren, 1955: May, 571 
in infants, 1955: May, 570 
function tests, 1955: Feb., 216 
hypothyroidism, 1956: Aug., 821 
amenorrhea due to, 1955: May, 543 
as cause of growth failure, 1954: 
May, 441 
signs, orthopedic, 1955: Nov., 946 
medication, as test of thyroid function, 
1955: Feb., 
Tibia, torsion, in paralytic foot deform- 
ities, 1955: Nov., 988 
Tibia vara, 1955: Nov., 1048-51 
adolescent type, 1955: Nov., 1050 
Tick bites, 1956: Aug., 631 
Tics, 1954: Feb., 260. See also Spasm. 
chorea and fidgets, 1954: Feb., 259 


Toeing } m — 


1131 


Tinea capitis, 1956: Aug., 560-7 


cures, spontaneous, 1956: Aug., 563 


Tinea circinata, 1956: Aug., 568 


vs. atopic dermatitis, 1956: Aug., 
612 


Tinea corporis. See Tinea circinata. 
Tinea cruris, 1956: Aug. 568 

Tinea favosa. See Favus. 

Tinea pedis, 1956: Aug., 568 

Tinea unguium, 1956: Aug., 571 

Tinea versicolor, 1956: Aug., 571, 572 
Tissue constituents, effect on penicillin, 


1956: May, 261 


Toadstool, poisoning by, 1954: Nov., 781 
Tocopherol for premature infant, 1954: 


Aug., 655 
Toddlers, or prevention in, 1954: 


Nov., 
metatarsus varus, 1955: 


Nov., 982 


Toes, deformities, 1955: Nov., 995 


cock-up, 1955: Nov., 996 
hammer deformity, 1955: Nov., 996 
mixed, 1955: Nov 


Tongue, anatomy, 1956: Nov., 919 


atrophy, 1956: Nov., 928 
clinical examination, 1956: Nov., 921 
clinical problems related to, 1956: 
Nov., 919-32 
coatings, 1956: Nov., 926 
diseases associated with, 1956: Nov., 
927 


27 
color changes, 1956: Nov., 925 
elevation, 1956: Nov., 924 
enlarged, 1956: Nov., 923 
erythema, 1956: Nov., 925 
forward thrusting, 1956: Nov., 924 
geographic, 1956: Nov., 928 
glossitis, deficiency, 1956: Nov., 922 
thomboid, median, 1956: Nov., 920, 
925, 930 
grooves, 1956: Nov., 930 
hairy, black, 1956: Nov., 929 
hypermobility, 1956: Nov., 924 
hypertrophy, 1956: Nov., 929 
fungiform, diseases producing, 1956: 
Nov., 930 
hypomobility, 1956: Nov., 924 
diseases producing, 1956: Nov., 925 
lacerations, treatment, 1956: Nov., 911 
malformations, 1956: Nov., 930 
mobility, 1956: Nov., 923 
papillae, 1956: Nov., 920 
atrophy of, diseases 
1956: Nov., 929 
papillary status, 1956: Nov., 928 
physiology, 1956: Nov., 920 
position, 1956: Nov., 923 
scars, 1956: Nov., 930 
scrotal, 1956: Nov., 930 
signs, 1956: Nov., 922 
size, 1956: Nov., 923 
smooth, 1956: Nov., 928 
“on. in scarlet fever, 1956: Nov., 


symptoms, 1956: Nov., 922 


producing, 
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Tongue, ulcerations, 1956: Nov., 928 
vesicles, 1956: Nov., 927 
Tonguetie in new born, 1956: Nov., 849, 
925 
Tonsils in cleft palate, 1956: Nov., 1019 
Tooth. See Teeth. 
Torsion, of spermatic cord. See under 
Spermatic cord. 
tibial. See under Tibia. 
Torulosis. See Cryptococcosis. 
Torus palatinus. See under Palate, ab- 
normalities. 
Toxemia, as symptom of milk allergy in 
infants, 1954: Nov., 957 
effect on prematurity, 1954: Aug., 520 
fulminating, acute, as indication for 
operation in ulcerative colitis, 1956: 
Feb., 160 
Toxicity in recurrent 1956: 
Nov., 939 


Toxicology 
39-45 


parotitis, 


of antibiotics, 1956: May, 


Toxocara infections. See Visceral larva 
migrans. 
Toxoplasmosis, congenital and acquired, 


1955: Feb., 169-74 
Toys, contact dermatitis due to, 1956: 
Aug., 655 
Trachea, compression, with vascular 
anomalies, 1955: May, 410 


cyst, congenital, 1955: May, 410 
lesions, 1955: May, 409 
obstruction, 1954: Nov., 812 
stenosis, congenital, 1955: May, 409 
Tracheobronchial aspiration of newborn, 
1954: Nov., 846 
Tracheo esophageal fistula, 1954: Nov., 
in premature 
577 
without atresia, 1954: May, 307 , 
Tracheogram, equipment for, 1955: Feb., 
28? 


infant, 1954: Aug., 


procedure, 1955: Feb., 283 
Tracheography and bronchography, 1955: 
Feb., 279-89 
anesthesia for, 1955: Feb., 281 
contraindications, 1955: Feb., 281 
postoperative care, 1955: Feb., 287 
preoperative preparation, 1955: Feb., 
281 
technique, 1955: Feb., 282 
Tracheomalacia, 1955: May, 409 
Training in treatment of enuresis, 1955: 
Aug., 824 
Trauma, in and about the mouth, 1956: 
Nov., 905-18. See also Mouth, 
injuries. 
laryngeal edema due to, 1955: May, 
limp of, 1955: Nov., 1024 
multiple, as cause of retarded growth, 
1954: May, 444 
psychic, dysmenorrhea cue te, 1955: 
May, 547 


Trench 


Trichotillomania, 1956: 


Tricuspid valve, 


Tripelennamine in asthma, 


Trismus, oral, 
3 


Trunk, growth and development, 


Tube-to-plate 
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Traumatic factors in poliomyelitis, 1954: 


May, 487 
mouth. 
herpetic, acute. 


See Gingivostomatitis, 


Tribromoethanol in convulsive seizures, 


1954: Nov., 809 


Trichlorethylene in proctologic anesthe- 


sia, 1956: Feb., 61 
Aug., 639-42 
alopecia areata and, psychocutaneous 


factors in, 1956: Aug., 639-48 
psychiatric mechanism, 1956: Aug., 
640 


atresia, angiocardiogra- 
phy in, 1954: Feb., 83, 85 

diagnosis, 1954: Feb., 139 

heart murmur in, 1955: May, 447 

in premature infant, 1954: Aug., 


580 
pathology, 1954: Fcb., 46 
surgical treatment, 1954: Feb., 


with “complete transposition of 


great vessels, diagnosis, 1954: 
Feb., 143 
Ebstein’s disease, with interatrial 


communication, 1954: Feb., 140 
murmurs, 1954: Feb., 9 
stenosis, diagnosis, 1954: Feb., 139 
in premature infant, 1954: Ang., 


580 
with complete transposition of 
great vessels, diagnosis, 1954: 
Feb., 143 
Tridione. See Trimethadione. 
Trimethadione in convulsions, 1955: 


May, 610 
1954: Nov., 


1956: Nov., 


980 
in newborn, 
85 


Truncus arteriosus. See under Heart, ab- 


normalities. 
1955: 
Nov., 937 


Tube-dilution method of determining 
bacterial sensitivity to antibiotics, 
1955: Feb., 310 


method of determining 
bacterial sensitivity to antibiotics, 
1955: Feb., 310 


Tuberculosis, bone and joint, 1955: Nov., 


1129-36; 1956: May, 436 
contact, history of, 1956: May, 431 
diagnosis, 1956: May, 358 
— protracted 50: May, 

434 


immunization, 1954: May, 356 
reactions to BCG, 1954: May, 358 

in children, 1956: May, $32 

im infants, 1956: May, 431 

infectiousness, 1956: May, 437 


—. cerebrospinal fluid — in, 
1955: 
miliary, 1956. May, 434 
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Tuberculosis, of hip _joint, limp due to, 
1955: Nov., 1027 
patieat with, removal from infectious 
contacts, 1956: May, 436 
physical examination, 1956: May, +31 
pw special, 1956: May, 436 
prognostic factors, 1956: Mav, 427 
pulmonary, primary, progressive, 1956: 
May, 434 
relation to erythema nodosum, 
Aug., 782 
renal. See under Kidneys. 
source, 1956: May, 436 
symptoms, 1956: May, 431 
treatment, 1956: May, 365 
chemotherapy, genera! considera- 
tions, 1956: May, 428 
- practical management, 1956: May, 
427-38 


tuberculin reaction, 1956: Aug., 586 
tuberculin test, 1956: May, 430 
positive, and enlarged hilar lymph 
nodes, 1956: May, 433 
without radiologic evidence of 
disease, 1956: May, 431 
vaccine, BCG, for tuberculosis con- 
tacts, 1956: May, 437 
Tubocurarine hydrochloride in 
logic anesthesia, 1956: Feb., 62 
Tularemia, 1955: Feb., 10-15 
abdominal type, 1955: Feb., 13 
cutanoglandular type, 1955: Feb., 12 
generalized, 1955: Feb., 1 
oculoglandular type, 1955: Feb., 12 
oral glandular type, 1955: Feb., 13 
thoracic type, 1955: Feb., 13 
Tumors. See also under names of spe- 
cific organs and regions. 
adenoma, anorectal, biopsy, 1956: 
Feb., 23 
adenoma sebaceum, 


1956: 


procto- 


1956: Aug., 817, 


ameloblastoma of jaw, 1956: Nov., 896 
angioendothelioma, 1955: May, 621 


hemangioma - endothelioma, — of 
mouth, benign, 1956: Nov., 
891 


malignant, 1956: Nov., 893 
angioma, 1956: Aug., 667, 672 
cavernous, 1956: Aug., 673 


cutaneous manifestations, 1956: 
Aug., 818 

deep, 1956: Aug., 672 
treatment, radium, 1956: Aug., 

elevated, 1956: Aug., 672 
treatment, radium, 1956: Aug., 

etiology, 1956: Aug., 668 

flat, 1956: Aug., 669 

hemangioma, 1955: May, 615-24; 


1956: Aug., 672 
cavernous, 1955: May, 615 
treatment, 1955: May, 623 
cycle, 1955: Mav, 616 
development, 1955: May, 615 


Tumors, 
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hemangioma, of 
Nov., 890 


angioma 
mouth, 1956: 
subglottic, 1955: May, 408 
lymphangioma, 1955: May, 620 
of mouth, 1956: Nov., 890 
salivary gland, 1956: Nov., 941 
subglottic, 1955: May, 408 
prognosis, 1956: Aug., 668 
— serpiginosum, 1955: 
62¢ 
mi verrucosum, 1956: Aug., 681 
breast enlargement due to, 1953: May, 


May, 


cavernous. See Tumors, angioma, cav- 


ernous. 
chondroma, of jaw, 1956: Nov., 894 
epulis, congenital, 1956: Nov., 889 

of gingiva, 1956: Nov., 887 
Ewing’s. See Myeloma, endotheiial, 

under Tumors. 
fibroma, central, of jaw, 195€: Nov., 

894 
1956: Nov., 


1956: Nov., 
1956: Nov., 


irritation, of mouth, 


/ 


neurogenic, of mouth, 
889 


odontogenic, of jaw, 
of mouth, 1956: Nov., 886 
fibromyxoma, of soft tissues of mouth, 
1956: Nov., 886 
granular cell. See Tumors, myoma. 
lipoma, of mouth, 1956: Nov., 890 
melanoma, of mouth, 1956: Nov., 893 
myeloma, of jaw, 1956: Nov., 901 
myoma, of mouth, 1956: Nov., 889 
thabdomyoma, 1954: Feb., 242 
of heart, electrocardiographic pat- 
terns, 195 |: Feb., 
myxoma, of jaw, 1956: Nov., 900 
neurinoma, odontogenic, of jaw, 1956: 
Nov., 900 
schwannoma, of mouth, 1956: Nov., 
889 


mixed, 1956: Nov., 899 


odontogenic, 
roentgen study, 


of colon, polypoid, 
1956: Feb., 43 
roentgen study, 1956: Feb., 46 
of jaw, benign, 1956: Nov., 893 
giant cell, 1956: Nov., 894 
malignant, 1956: Nov., 900 
metastatic, 1956: Nov., 902 
of soft tissues of mouth, benign, 1956: 
Ov., 
malignant, 1956: Nov., 891 
of urogenital tract, 1955: Aug., 839-55 
osteoma, of jaw, 1956: Nov., 893 
papilloma, of mouth, 1956: Nov., 885 
polyps, intestinal, rectal bleeding due 


to, 1955: May, 
of colon and rectum, 1956: Feb., 
94-101 


“a bleeding due to, 1956: Feb., 
12 


retinal anlage, 1956: Nov., 899 
Wilms’. See under Kidneys, tumors. 
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i. effect on prematurity, 1954: Aug., 
18 
fever, immunization, 


Typhoid 1954: 
May, 355, 362 
reactions, 1954: May, 358 
Tyrothricin, administration, routes of, 
956: May, 454, 455 
dosage, 1956: May, 454 
mechanism of action, 1956: May, 229 


ULcER, peptic. See Peptic ulcer. 
pterygoid, in newborn, 1955: May, 
342; 1956: Nov., 849, 883 
Ultraviolet light, filtered, in diagnosis of 
tinea capitis, 1956: Aug., 558 
Umbilical cord care, 1954: Nov., 848 
Umbilicus, blood vessels of, incision into, 
ee section, 1954: Aug., 


ruptures in, 1954: Aug., 561 
treatment, 1954: Aug., 566 
Underweight. See Thinness. 
Undulant fever. See Brucellosis. 
Urachus, cyst of, 1955: Aug., 708 
patent, 1955: Aug., 708-9 
Urea, clearance test, of kidney function, 
1955: Feb., 192 
procedures and 
1955: Feb., 197 
nitrogen, blood, as test of kidney func- 
tion, 1955: Feb., 1 
ae, nonobstructive, 1955: Aug., 
80 
Ureterocele. See under Ureters, dilata- 
tion. 

Ureterovesical junction, 
1955: Aug., 804 
Ureters, abnormalities, 1955: Aug., 657 

atony, primary, 1955: Aug., 804 
calculi, 1955: Aug., 860 
dilatation, megaloureter, 1955: Aug., 
692, 743, 745, 804, 806 
uterocele, 1955: Aug., 688-90 
ectopic orifice, 1955: Aug., 688 
hydroureter, congenital, 1955: 


804 
hypertrophy, 1955: Aug., 805 
innervation, congenital defect in, 1955: 
Aug., 
reflux. See Bladder, regurgitation from. 
— congenital, 1955: Aug., 690- 


methods, 


achalasia of, 


Aug., 


Urethra, abnormalities, 1955: Aug., 696 
urethral valves, 1955: Aug., 701-2 
diverticulum, 1955: Aug., 700-1 
fistulas, in hypospadias, treatment, 
1955: Aug., 724 
inflammation, 1955: Aug., 827 
chronic, nonspecific, 1955: Aug., 788 


in female, treatment, 1955: 
Aug., 790 
specific, 1955: Aug., 828 
meatus, congenital stricture, 1955: 


Aug., 699 
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Urethritis. See Urethra, inflammation. 
Urethroplasty for hypospadias, 1955: 


Aug., 71 
Urinalysis, in 1 erythema multiforme, 1956: 


in pediatric practice, 1955: Aug., 667- 
Urinary tract, abnormalities, vomiting 
due to, 1955: May, 495 


examinations, 1955: hes. 778 
——— acute, 1955: Aug., 771- 


bacillary, ascending, 1955: Aug., 
774 
1955: 


coccal, hematogenous, 
Aug., 77 
Candida, 1955: Feb., 157 
chronic, 1955: Aug., 781-91 
Aerobacter aerogenes infection, 
1955: Aug., 788 


enterococcal, 1955: Aug., 785 

micrococcal, 1955: Aug., 783 
drugs of choice in, 1955: 

Aug., 784 

Proteus infections, 1955: Aug., 
786 

Pseudomonas infection, 1955: 
Au ug., 787 


recurrent, 1955: Aug., 790 
staphylococcal, 1955: Aug., 783 
diagnosis, 1956: May, 371 
etiologic considerations, 1956: 
May, 369 
pyuria, as indication for urologic 
examination, 1955: Aug., 655 
symptoms, 1956: May, 371 
treatment, 1956: May, 374 
lower, anomalies, 1955: Aug., 695- 


709 
obstructions, 1955: Aug., 755-70 
examination, 1955: Aug., 757 
instrumental, 1955: Aug., 761 


laboratory examination, 1955: 
Aug., 759 
physical examination, 1955: 
Aug., 757 
roentgen visualization, 1955: 
~Aug., 759 


a = ae disease, 1955: Aug., 
upper, anomalies, 1955: Aug., 675- 
693 
obstructions, 1955: Aug., 737- 
754 


mechanical, 1955: Aug., 739 
intraluminal, 1955: Aug., 741 
intramural, 1955: Aug., 740 

nonmechanical, 1955: Aug., 


/ 

Urination, disturbances of, as indication 
for urologic examination, 1955: 
Aug., 659 

incontinence, 1955: Aug., 790, 819-25 
as indication for urologic examina- 
tion, 1955: Aug., 664 
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Urine, albumin in. See Albuminuria. 
amount, 1955: Aug., 670 
—e examination, 1955: Aug., 


— test of liver function, 1955: 
‘eb., 1 
chemical tests, 1955: Aug., 671 
collection, methods, 1955: Aug., 667 
complete specimens, 1955: Aug., 
668 


specimens for bacteriologic study, 
1955: Aug., 669 
colloids, 1955: Aug., 868 
color, 1955: Aug., 670 
culture, 1955: Aug., 782 
examination, 1956: May, 371 
for protein and blood cells, 1955: 
Feb., 19 
in convulsions, 1954: Nov., 805 
in newborn infant, 1955: May, 347 
ketone bodies, 1955: Aug., 672 
— observation, 1955: Aug., 
72 
physical characteristics, 1955: Aug., 
670 
reaction, 1955: Aug., 671 
smears, 1955: Aug., 673 
specific gravity, 1955: Aug., 670 
sugar, 1955: Aug., 672 
urobilinogen, test of liver function, 
1955: Feb., 179 
vesico-ureteral reflux, 
volume, hourly, in 
1954: Nov., 904 
Urobilinogen, urine, as test of liver func- 
tion, 1955: Feb., 179 
Urogenital tract. See Genitourinary tract. 
Urologic disease, developmental retarda- 
tion due to, 1955: Aug., 871-8. See 
also Growth, failure. 
Urologic examination, indications for, 
1955: Aug., 653-66 
Urology, symposium on, 1955: 
651-910 


Urticaria, 1954: Nov., 927: 1956: Aug., 


784 
allergic type, 1956: Aug., 785 
and angioneurotic edema, 1956: Aug., 
784-7 
as symptom of milk allergy in infants, 
1954: Nov., 957 
erythema multiforme and_ erythema 
nodosum, 1956: Aug., 771-90 
etiology, 1956: Aug., 785 
histology, 1956: Aug., 787 
nonallergic type, 1956: Aug., 786 
treatment, 1956: 
Urticaria factitia, 19360 “Aug., 784 
Urticaria papulosa, 1956: Aug., 634-5 
Urticaria pigmentosa, 1956: Aug., 709-13 


1955: Aug., 741 
thermal burns, 


Aug., 


cutaneous manifestations, 1956: 
Aug., 815 
Uterus, hypoplasia, dysmenorrhea due 


to, 1955: May, 545 
TT bifid, in newborn, 1956: Nov., 
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VACCINATION, smallpox. See under 
Smallpox. 
Vaccines, alum-precipitated or aluminum 
hydroxide adsorbed, 1954: May, 357 
autogenous, in respiratory allergy, 
1954: Nov., 990 
in acne vulgaris, 1956: Aug., 734 
in ~~ respiratory conditions, value 
1954: Nov., 3 
pellonmgehiiie. See under Poliomyelitis. 
Vaccinia. See under Smallpox, vaccina- 
tion. 
Vagina in perineal .. ee 
ment, 1955: Aug. 
van "deformity, F055. Nov., 993 
Valley fever. See Coccidioidomycosis. 
Valvulotomy, for pulmonary stenosis, 
1954: Feb., 201 
om, Senay of Fallot, 1954: Feb., 


treat- 


punch, for infundibular _ stenosis, 
1954: Feb., 208 
Varicella. See Chickenpox. 
Varices, esophageal, rectal bleeding due 
to, 1956: Feb., 
Variola. See under Smallpox. 
Varus deformity, 1955: Nov., 993 
Vascular ring, 1954: Feb., 183 
Vein(s), hemorrhoidal, 1956: Feb., 8 
pulmonary, anomalous entrance into 
right atrium, venae cavae or cor- 
onary sinus, diagnosis, 1954: Feb., 
144 
partial anomalous connection, path- 
ology, 1954: Feb., 2 
partial anomalous drainage, 
nosis, 1954: Feb., 127 
total anomalous connection, path- 
ology, 1954: Feb., 44 
sacral, 1956: Feb., 9 
Vena cava, superior, left, persistent, 
anomalous connection with left atrium, 
pathology, 1954: Feb., 48 
Ventricle(s), common ejectile force for 
systemic and pulmonary circulations, 
pathology, 1954: Feb., 
left, _ of, pathology, 1954: Feb., 


diag- 


hypertrophy of, 7 > a ee 
patterns, 1954: 
fluoroscopic and roentgenographic 
findings, 1954: Feb., 136 
increased work of, conditions caus- 
ing, 1954: Feb., 116 
right, absent, with cyanosis, pathology, 
54: Feb., 46 
hypertrophy, _electrocardiographic 
patterns, 1954: Feb., 
fluoroscopic and roentgeno taphic 
findings, 1954: Feb., 3s 
increased work of, pn Sl caus- 
ing, 1954: Feb., 124 
nonfunctioning, surgical treatment, 
1954: Feb., 20 
— angiocardiography in, 1954: 
eb., 
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Ventricle(s), single, with hypoplastic 
pulmonary artery, diagnosis, 1954: 
Feb., 141 
with normal-sized or dilated pul- 
monary artery, diagnosis, 1954: 
Feb., 144 
without pulmonary stenosis, surgical 
treatment, 1954: Feb., 21 
Ventricular septum, defect of, angio- 
cardiography in, 1954: Feb., 
87 


diagnosis, 1954: Feb., 119 

heart. murmur in, 1955: May, 

in oe pone, diagnosis, 
1954: Feb. 

"tt tie 1954: Feb., 


telnet ae atrial septal defect, with 
pulmonary valvular stenosis, 
pathology, 1954: Feb., 
with pulmonary valvular atresia, 
pathology, 1954: Feb., 42 
murmurs, 1954: Feb., 10 
Verruca, 1956: Aug., 522-6 
classification, 1956: Aug., 523 
congenital. See Nevi, warty, hard. 
soft, 1956: Aug., 681 
Verruca mollis, 1956: Aug., 681 
Verruca vulgaris vs. papilloma, 1956: 
Nov , 886 
Vertebrae, grooves, relation to preado- 
lescent kyphosis, 1955: Nov., 952 
hay a jue hypertrophy, 1955: 
Aug., 
Vesical a from myelodysplasia. 
See under Myelodysplasia. 
V — neck contracture. See under Blad- 
er. 
Vesico-ureteral reflux of urine, 1955. 
Aug., 741 
Vincent’s infection, 1956: Nov., 856-7 
Vinegar in burns of mouth, 1956: Nov., 
914 
Viocin. See Viomycin. 
Vioform. See Iodochlorhydroxyquin. 
Viomycin, a routes of, 
1956: May, 454, 
dosage, 1956: May, 434 
in tuberculosis, 1956: May, 429 
Viral infections of skin and mucous 
membranes, 1956: Aug., 521-54 
Virology in erythema multiforme, 1956: 
Aug., 776 
Viruses, erythema multiforme due to, 
1956: Aug., 77 
Visceral larva migrans due to infection 
with dog and cat ascarids, 1955: Feb., 
163-8 
Vision, acuity, determination, 1955: 
May, 626 
technique, 1955: May, 627 
Vitamin(s), deficiency, due to antibiot- 
ics, 1956: May, 443 
requirements, in artificial infant feed- 
ing, 1955: May, 355 


Vitamin(s), therapy, for premature in- 
fants, 1954: Aug., 645 
Vitamin A, absorption, in owe celiac 
syndrome, 1954: 
“~ SS pancreatic hasten 1955: 
; 208 
for premature infant, 1954: Aug., 
582, 655, 6 
in acne kok 1956: Aug., 733 
in -nummular eczema, 1956: Aug., 
/ 752 
Vitamin B12 in acne vulgaris, 1956: 
Aug., 7 
V jeoumin Cc “deficiency, 1956: Nov., 857 
Vitamin D, and dental caries, 1956: 
Nov., 959 
deficiency, bowlegs and knock knees 
due to, 1955: Nov., 1061 
for as, — 1954: Aug., 
582, 655, 
Vitamin K, for "premature infant, 1954: 
Aug., 672 
in leptospirosis complications, 1955: 
Feb., 98 
Vleminckx’s solution in acne vulgaris, 
1956: Aug., 728 
Vocal cord pe 1955: May, 406 
in newborn, 1956: Nov., 853 
Vogelgesicht, 1956: Nov., 972 
Volvulus. See under Intestine(s) . 
Vomiting, after neonatal period, 1955: 
May, 495 
allergic, 1955: May, 500 
colic and diarrhea due to milk allergy, 
1955: May, 503-11 
cyclic, 1955: May, 499 
psychophysiology of, 1956: Nov., 
§ 
duration, 1955: May, 485 
epidemic, 1955: May, 499 
fluid therapy in, 1954: Nov., 882 
force of, 1955: May, 485 
frequency, 1955: May, 485 
history to determine causes, 1955: 
May, 486 
in infancy and childhood, etiology, 
1955: May, 483-502 
in newborn infant, 1955: May, 487 
laboratory data, 1955: May, 487 
phvsical examination for, 1955: May, 
psychogenic, 1955: May, 500 
recurrent. 1955: May, 499 
as symptom of gastrointestinal al- 
lergy, 1954: Nov., 998 
reflex, 1955: May, 501 
relation to feedings, 1955: May, 485, 
486 


roentgenographic studies, 1955: May, 
487 
Vomitus, character, 1955: May, 484 
Vulvovaginitis, 1956: Aug., 532 


Warts. See Verruca. 
Wasp stings, 1956: Aug., 631 
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Water, deficit of, and hyperosmolarity, 
complicated by convulsions, 1954: 
May, 346 

fluorides in, 1956: Nov., 959 
requirements, daily, of premature in- 
fants, 1954: Aug., 655 
in artificial infant feeding, 1955: 
May, 355 
Waterhouse-Friderichsen syndrome. See 
Meningococcemia, fulminating. 

Weaning, response to, 1956: Nov., 1057 

Wedging of shoes, 1955: Nov., 1005 

Weight. See Body, weight. 

Weil’s disease. See Leptospirosis. 

Wheezing as indication for tracheogra- 

phy and bronchography, 1955: Feb., 
280 
eo infection, 1956: Feb., 178- 
80 
Whooping cough, immunization, 1954: 
May, 353, 361 
passive, 1954: May, 361 
reactions, 1954: May, 358 
results, 1954: May, 355 
treati «ont, with immune substances, 
194. May, 417 
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Wilms’ tumors. See under Kidneys, 
tumors. 

Wilson phenomenon, 1954: Feb., 52 

Winter dermatitis, 1956: Aug., 755 

Wolff-Parkinson-White syndrome, 1954: 
Feb., 230 

XANTHELASMOIDEA. See Urticaria pig- 
mentosd. 

Xanthomas, cutaneous 

1956: Aug., 813 

eruptive, secondary, 1956: Aug., 814 

Xanthomatosis, biliary, 1956: Aug., 814 
essential, 1956: Aug., 813 

Xeroderma. See Ichthyosis. 

Xerosis, 1956: Aug., 688 

X-rays. See Roentgen; Roentgenotherapy. 


1954: Aug., 


manifestations, 


Your Child’s Operation, 
721-42 


ZEPHIRAN. See Benzalkonium. 

Zinc-talc lotion in contact dermatitis, 
1956: Aug., 660, 661 

Zoster, geniculate. See Ramsay Hunt syn- 
drome. 





